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MAKE A CAMERA FOR 50 CENTS 



RAISING SUNKEN SUBMARINES 



QUICK-FIRING FIELD GUNS 



THE FIRST SUBMARINE 100 YEARS AGO 



MICROSCOPE DETECTS FORGERIES 



TELEGRAPHING PHOTOGRAPHS 




REMARKABLE EXPERIMENTS IN ENGLAND WITH ARTIFICIAL WINGS 



Mac hin ery and Supplies from the St. Louis World's Fair 

Thv Chkagd Hr^f kiliu f «rh|>iiny bought flu* vtunEi-lplr l.lH' ISI.I N A 1*1 1 IETM Amk 1'IX POSITION h 

which r'PH-t mrr Fifty Million Ihillurn 1-u ctm?dmrL llm 1 :m upprtuiilty for you to pimlliH 
*Upi>liv»* of t h vrry kind :it ritmnt’ly lolv | • r ■ s-* 1 . 

Wg arpthe larifi^t Mtti-ldnnry IJmIph ob^ uartb. Our trlupt COTOT* 2$ nvt*# r *ml wa *uri* in * imtltwH at all t tn Hi&pply anj^ 
ihitiv ne^docj in ?hs* ft* fic-nt-ral Supply liou. 



VLKCTfilC \ L AFF AHATLh 

A Nfltlltui DnHnr*' w*>rl h n-f 
dkifelhll. tftpinl utf ihhv, 

RuIiIHT f'tlVl’n’d i Tfc" MI 

f run i Xu. 14 in rrtHMMNi C. M. 

WpfltlM'liMJrif W r 1 ri X*>. 
U tu Xu, 24K 

Slow Burning Wm Thi i rjir nnf 
Wire, in to feOO,MNi C. M* 

Lend Covi s ml Cubits, 31 ft vdt- 

iigrs ii till si^i 1 ^ 

100,1 * w p UftfM.1 1 1 lffl I ! * I pSf 'eht 
Lpi np|PKp ih-jm'I h-cil for further ^r- 
Tlt!1 h p em?b Ii e-T >i, 

200,* N i i np w ThPiii ill eseeut 

Liitup#. bn Vnlta^, s mndfe 
pow^r ill. njiftiml rniitrs, 

Gr^'Hi Opal mu) Hu by. 

2W#«> Nfc !HT1 Bif^priseiiw. 
Wi'ntherinwpf Soc t;t i [*i 4 KiiOba. 
CIvUIn mu! (ticmsji nils iif nther 
Iti'ins, Write fiif our i-i ki n ia 1 4 "t « ■ 



MOTOR* 

W Motors muying from _ to 
45 H, P. Tlnsr Motors were 
u»pd i Tiily during the position 
:ind lire iiniPtbully flow; Vulf- 
nisrti 1 1n E<i 'rf mi. 

FIFE 

K'.ihxmhhp fei' t of Standard 
B];ic k niiil Gnlvaui^etl Wrought 
iron Pipe; Also Hydraulic Pipe, 
esira tienvy pi pc, steel riveted 
pipe, siplrji E riveted pipe, -non- 
verne joint pipe, en«t iron pipe, 
fcllr plpo sinil pi]** nf every kind.. 

VALVES AND FITTINGS 

Thousand e of them for sole, 
.Ufofpd ah new. Aliw fittings of 
every kind. 

BOItB, HODS, LAG SCREWS 
ETC* 

IpGOO t i>si« BoEtw, H-cmIs,. La^ 
flrr«vn t Turribtiekh^H und WiiPh- 
ers. 

irsi Track mid Lpvcr jArltH- 



LUMBER AND Kl'ILllINQ 
MATERIAL 

iiHI.ODO^OOO feet of highly »( i n- 
FsOued Lumber front the ExpOtd- 
tlolL AlSlO SpikIi, DWTS, fiful 
Building Material of every kind. 
Send ns your bills for mir Mtl- 
inale. We wllE snvc ymi IjIjj 
money, 

CO NTK A CTO RS* SU P FLI ES 

■i.iMM) Steel Shovels. 

7m Steel Pleks, 

Ono Mattocks. Ln [items. Attest* 
ptfc 

7* III TV Ej nvl 1 pH r n pws. 

Thousands uf other items.: Ptir- 
nitnre arid Office Equipment* 
Hon toehold Goods, Settee^ Fire 
E.vtin^ul^iierw, Tnnk^ + Safes. 
Flaj^ atid Kbi^r Pob h s. RoofinB 
MateriaiL mill in fact nnytMii^ 
Inn J ill f JJH -t tired. 



WRITE FOR OUR SPECIAL CATALOGUE NO. 53# 

CHICAGO HOUSE WRECKING CO M W«ct 3jth and Iron Sts,. 



Chicago 



WEBERGAS POWER 

Would you be Interested If we could prove 

iLtCr Suction Gas Producer 
anU Producer Gas Engine 

would pay first cost in the .saving in leg» than 
one year? 

r-OMPLBTn f’RuDLK’BR PLANT 

Read tha names of Wise Rower Users (partial list only} using das 

Producer Power Plants, and saving $ 



' JJ 



Charcoal. 
Anthracite 
Pea Coal, 
Coke, 
Lignite 



Write to 



all of 



them 



f Hrnokfl Flevtitur Vo. f SHnneftRf»lJ»i MlEin.p l^a II. P. 
Ili-rmuhbki Eleclrk- lAxht Co., H^rnmhHIo, Mpi,* 22b 11. I\ 
Ph'rre Fln'trir l.iKht COh* Fierce, Nvli.p IM) II, F. 

R^nil Hlicrt Cd + . OmalUf Nph, p JHI II. F.. 
l-urdy HulItT Milln. Purdy! W **■ 

GilHtini Elevlrk Llffhl ( u., G1 IUud p Ho., ^0 H. P + 

{ I LunltlDfl- Will [h IJiTiv & tVmt-Bt I’ti., St. l,miiri p Mit M (H) H. l > r 
\ Liihtir Milling Cfi.p El Dm* two 100 H, F- 

I Paliln GmidlDp Farm!, Mps Jr 12fl II. P. 

C. R Jli-rl linv, N>w Verk. N. V,. I« H % F. 

flip Gamer Ce.* Ft, W«dh, Texftn p 60 H. P, 

Ardiljhi*OT*> Falatn, (lusjifHp Hyin 10 II + F. 

Sonuni Mining ^ IkrvrlortlWP* C o,+ Aii^'nfln, 3H II, 1- 

\ CsM-har MarburiCi iErvm.u^Lllo^ Mvx,* 10 II. P* 

7 h. P. up— Suitable for all Power Purposes 



WEBER GAS AND GASOLINE ENGINE COMPANY 

BOX 358, KANSAS CITY, MO. 
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I FREE! 



To Those Accepting 
Our Proposition 



DRAUGHTSMEN [ TOOL MAKERS I MACHINISTS! 
ELECTRICIANS! PATTERN MAKERS! EVERYBODY! 

A. Now*. Handy and CoBveniOiifc Dot ice for TnfcLnw MoaBiiremonts La tfau 

Wiet- Goethe Combination 






difficult problems wHoli Etrise in the shop or olafc- 
enough for the poofept— that it tan a J ways be sit 

accuracy. We 



The Scale is graduated to tilths of an Inch. 

The Protractor in degrees and numbered. 

Did Lt ever occur to you when rajlrii upon to perform same mechanical work to be ronfrouied 
by almost Inaiirmouutdble difficulties because you did not hove handy the right hind of a tool to to he 
measurements? 

Is St practical for any man to carry a Climber some tool chest to take measurement »f 

Suppose you could carry 111 your vest pocket nil hi one Instrument 
An Outside Cel I per An Inside Caliper A Divider A Straight Edge An Angle Edge 

a Depth Gauge A Trv Square A Center Square An Angle Protractor A Center Gauge 

and many othe ■ ruioidnsii lon^ too numerous to mention* but understood and appreciated at once by all 
having to deal with any kind of measurements, 

we now present a foul which will enable you to fill all these re- 
quirements and take all measurements,, within Its scope N accurately 
a ml quickly. 

It is nut do of superior stech carefully and thoroughly tested &k 
to it is accuracy. 

It will be found to be a no _ el and valuable addition to the tool 
chest of any mechanic, 

The practical men will find constant and novel uses for It under 
any and alt circumstances. 

It will enable one to solve all the different and 
where, 

II Is so portable and eon ren Lent — being small 
hand. 

The gauge Ik mode by tirKf-elflssi mechanics and no expense Ifi snared to Insure 
commend It ns n tin is bed and perfect tool for the various uses to which it can be put, 

The combination gnnge In enclosed In si neat leatherette case with metal trimmings, so as to be 
conveniently carried In the pocket, 

HERE IS A MPECIAI, OJTER READ IT- 
We want to iuc ft as* the bubifrlptiia List to our Monthly Journal 

MflflFDN MATHINPHY Ibfl foundation of clTlligetiaki re*t§ on inventions nf ogir ffift^SneTy To keep & breast of 
j IUDLIU 1 PLALiiiMLn 1 mir .i, 4n i Cfl | pncrtH fthould bo the aim of every SnbuHiKtint man Our publication kpep» yoa 
in form Ed r and it ifl written *o a)) taa understand it. and th* beet ill art rated of It* el ah. MODfCKBC MACillNEni 
riJrtto #1.00 el your. We wont to set JfOH ttarced read i ok this paper r&gulftidy. and ttaeiTflfc-rn nankft yon this Gfffer. 

Send us your flubs^nptLoo. at ritioe anetoaiurt fd-Uu, And wo will maiT you MODERN MAGH IN FRY every urtonth for one year 
Shd il WIET-QOETHE CKlMBlNAtlON CrDAOE FREE M- once. If not mil represented, send the gaujw rtiEhtbaeg and we 
will rnfi]|i4 your m^^y. Don't delay accepting thin proposition* write today. Remem by r h money back tS>m orrow if djuatiaGed, 

If yon hifoet present a subscriber to NODftliN MACHINERY you may take •dTintOgO of Oaf offer, «mdwn will extend roar 
subscript Eon one ycier ahead from prOeGnt: date of expiration. 

Modern Machinery Publishing Co., Security Bldg.* Chicago, 111. 

■ COUPO N ' 

Dlitr 



MODERN MACHINERY PL BUS II! Mi CO., 13 Security Bolldlfli, Chicago 

£ki&tJeuieiP; — Enolfwufcd ilnd t-1.450 for which pie baa sand me MODERN MACHINERY for one yefcr.&iid b!«o send me one 
WIET-GGETBB OQMHIMATIUS QAX'QV F RfcJI ai adwtli&d iu jQur Jnamftl, It U under Etor.^l thM t if 1 im, diBAtlsHed. that l 
Kiy return the nmd and mr money will be refunded. 







WM. M. PRATT 
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Automatic Drill 







S' 

& 







Never heard of it? That's tunny. Then 
hadn’t you better send for our new Cata- 
logue No* 7 right away? That tells all 
about it. 



Nam 



WM. M. PRATT 

Ratchet Screw Driver 




But you’ve surely heard of that. Yet per- 
haps you haven’t heard all. 

That’s another reason for sending for 
our new Catalogue. It tells of more new 
tools than you can shake a stick at’ -tools 
you ought to know about. 

GOODELL=PRATT CO., Greenfield, Mass., U. S. A. 






This one 
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tSpon’s Mechanic’s Own Book 

Is the most useful sod handy book ever published for anyone ln> 
teres ted in mechanics or who likes to use tools, because it con- 
tains real practical information on almost every mechanical sub- 
ject including 



fifrrtiArHral Drawing 
Mechanical MaTmeats 
Casting A Founding 
Furring 
FoMering; 

Turning- & Turn In it Lath*# 



Carpentry 

L«k Ml Lit «, Tin I Id Jn.fi: „ Etc. 
Cabinet-Making 
Carving A Fretwork 
HrlurG Frame M^lor 



Painting 
Ptnlnftnf 
Follnhlng 
rnppr HMjtiift 
‘Elertric Rdl A 



Bell HutfluC 



OVER 700 PACES. 1420 ILLUSTRATIONS. PRICE CARRIAGE PAID $ 2 - 50 . 

An 9'pbsO Cjreulur ijiriiijj fill] content* «ent fr«fl an application. 



SPON % CHAMBERLAIN. 



123 P. M„ Liberty St., New York 



X 




Learn Furniture Designing 



no jfnl know thstxh-e Furniture hmatnefiA litmus nf the most ra- 
^ pirlly gnttins tndea fin tM* ■oeuntrj? 'Jh-CMe wfrawllJ enter 
till* lino now will hitvftft iplemtld f hit Lire before themselTPA, The 
EHlbjic dpisAtt^ Dfiw idea* st all tltnew. and there Is a gi eat held 
inf practical nud original people who may wink to tjncumu 

Furniture Designers 

We always have an opportunity to place our jCTAdu.R,tCi* In good 
paying pnaitlona. Worm - of them are now earnicir betwtHjn 
and ^JWO.CKJ per year with plenty of chances for further sdrance- 
iDfOt. Writ ti for full particulars and teutimonEalri. 



COLLEGE OF FURNITURE DESIGNING 
Porter Block, Dept* M, Grand Rapids, Mich* 




— — ■ ■ ■ 69fi Pigea-648 Illustrations — 

Written so You can Understand It, A prac- 
tical book for practical men* Intended espe- 
cially for the use of Stationary Steam and Lo- 
comotive Engineer* and Firemen, ElGctricul 
Workers and others Intorowtod In Engineering. 
The work written Jo the form of J.Q35 
QUESTIONS and A2VSWHH3 and give* a 
complete course In Engineering, Stationary and 
Loi:o motive^ Compressed Air, Ref rigcrat1ou s 
Gits and Gasoline Engines^ Elevators, Repairs 
and Electrical Ecagfucerlngr 



— ■ — Some of the Authors ™ 

This hook Ik really a text book cf ths St. 
Lon i h School of Eifcglneprlr3g 1 the entire me- 
chanical portion, except tlial pertaining to the 
3 oeo motive* having been written by Prof. E. 
Span gen berg, C. E-. the Superintendent of that 
Institution, a graduate of the shop and work 
french a« wnll as of the University. Mr, Span- 
Eenberg has been eminently smi-esKfiii as a 
teacher, having enabled hundreds of men to 
pn^s aatlcfintory examinations for k£ at I on ary 
and marine engineers'' Jieensi's, 

Mr. £, W, Prattt author of the portion on 
Locomotive Engineering^ Its master mechanic 
of one of the large railroads, and has made 
the locomotive hfis life-study. 

Mr. Albert Uhl, A. I. E. E,, Instructor In 
Pfartien! Electrical Engineering at the St. 
LrOttifl Sehoo] of Engineering, is a successful 
electrical contractor who has risen from the 
ranks, having worked as dynamo tender and 
w Ire man's helper in his younger days, 



When Ordering use Attached Coupon 



33.50 is the price, and it is sold with the understanding that it may be returned 
if not satisfactory, and your money will be refunded immediately. Out of 
10,000 books sold only one has been returned. This fact speaks for itself. 

COUPON —CUT OUT AND HAIL 

QEQ. A. ZELLER BOOK CO., 7 So, 4tb Sired, St, Louis, Mo, 

Dealt SlJ! : I ifuopc fftnf tHTflr to trid tnO ripne** prepaid one of Sponttehefe', fl, earn nod KlWltrletl 
Engtl Jlv#rlii#f F a compiGtO library in Obo ToJam+ j ? ©6 w illustrationi, price #3.50, nod enclme |lU)u flrtt pAfnriht 
The baliaue, U.&X I agree to remit in GO cent iDoathlj Itutidl totnts, money or eipretM, order, or itetnpa. 

Street or Box Ko. * ...... ...... . , * . . . • ******* *Clty and fixate + 




Plena* mention Popular Meoliaalci whf& wrltlsv Adv«itiieri, 






TNI* WflflHOM It HACf 

** 00 " Point onm 

HtAtm D«(SP» FGAQIO 
OAltfeQH Sthu Jaw* 
Will Taxi i-4 TO B *4 
InOh Pj#fp 



patch tkd i* with* ■tat**, c ah a da, fbAhsb, 
BERM Ml Ala AH CAT B Rift 111 . FAT I ft T* Pin*IH 0 



WflENOH 

PlPC WREWCH, THREAD OUTTCRSp 

Will HvDLtTe “M^Ttrsllp" BDdl "Bowe lp Calks 



BoUj betof* and 
after Lisln^ th* 

Hawkeye m 



ITo. 20J Kflgnlar 
ffo L 



Best Wrench MiJo 
For Automobile* 

lias JVioTe Us#* Than 
Any Wrench fl*de 



100 m P?Oi EX! Hlr full 
JTicki'l Flawed 

TtiHtbtii In wrfiDck for Ensli^h 
amd f-L^pelfcsi trade, fdT’iiflhtvt rfitb 
VV'ithttortii fityle of thread. If 

mechanic. Will be malted on 



This wrench eboutd be In tbe tool bos of ever y 
receipt of fl.OO. Better order one today, 

Ma.Tmfactg.r&d by 

Whe HawKeye Wrench Co., M«r»hftiitown, Xa. 




ELECTRIC 
LIGHT Outfits 

STANDARD EQUIPMENTS T OR 

Residences, Yachts, Launches, Etc. 

Best Material, Thoroughly Practical, 
Over 130 in our 60-page catalogue. 

Address ELECTRIC LIGHT DEPT., 

Richardson Engineering Co., 

HARTFORD, Conn. 
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You can get any book published on Mechanics, Engineering, Electricity, Steam, Fuels, 
Metal or Woodworking, and all the Individual Trades and Professions, in factany book 
on any subject, published in this country or Europe, that is obtainable, through the 

Popular Mechanics Book Dept. 

In every case prepay in fvl I all mailing or express charges. 

Any book desired t&n be earned by muring one or more subscribers to Popular Mechanics. State book wanted and 
we will advise you how many subscribers will secure \L This is a very easy way to get the best books. 



ENGINEERING 

GAS ENGINES, With Instructions for Core and 
Working of the Same. By G, Lteckfield; trail slated 
by Geo, Richmond. 12n pages; Illustrated; 12 mo,; 
cloth. Price* SI. To which has been added full 
directions for the management of oil ooglnes. 

TRACTION engine its use and abuse* 

By James II, Maggnrd. Small 12mo.; cloth; illus- 
trated. PHcc, $1. Revised and cu larged by an 
expert engineer. Deals in detail with the princi- 
ples and parts of a tract Son engine; directions for 
starting an engine; use oC gauge, try cocks, pumps, 
governor* slide valve, etc.: water supply; the boiler, 
its cure and management; methods of a good fire- 
man; Ihe engtift; handling a traction engine. The 
book Js teeming with practical point* and sugges- 
tions put In very simple language and very effective 
manner. It should be lu Liu* hands of every man 
who runs a traction engine. The farmer and cream- 
ery operator, especially, should not be without It. 

HANDBOOK OF MODERN STEAM FIRE- 
ENGINES- (Ropers Engineers' Handy Book e^r- 
leftj Price, $!.T>0 r The only book of the kind 
ever published Iti this country. Contains doncrlp- 
tlonn and Illustrations of nil the best types of ntemu 
fire-engines, and tl n> pumps, Injectors, pul some ters. 
Inspirators, hydraulic rams, etc.; and treats more 
extensively of Hyd ran tics, than any other book on 
the market. 

SIMPLE PROCESS FOR ESTIMATING THE 
HORSE POWER OF STEAM ENGINES, By Ed 
win R, Keller, M* EL New edition. Brice, IM)e. 
Contains various method* of estimating and 
calculating the horse power of boilers and engines 
and ascertaining r iio power required to run line 
shafts, individual machines* etc., etc. 

MODERN machine shop tools* By W H H. 

Van-dcrvoort. lATge 8vo. &56 pages; 673 1 1 lust ra- 
tions; cloth. Price, *4., Jn$t ouL this "master* 

piece of the machine shop." no machinist can afford 
tp be without it; Treats the Hiabject >if Modem Ma- 
chine Shop Tool a In a concise and comprehensive 
manner. Eihch tool 3s considered from the follow- 
ing points: First — -Its. const ruclfnn with hints ns 

to Its mil nufn elxi re ; secon d — It s ope ra 1 3 on , p rope r 
manipulation and care; third— numerous examples of 
the work performed. A book In which the appren- 
tice will find a thorough course of In Extraction, the 
mechanic a valuable manual of practice and the 
superintendent and foreman many valuable sugges- 
tions. In fact, it Ik in all respects the most com- 
plete, concise and useful work ever published on 
the subject, Of Incalculable value as n work of 
reference. In 34 chapters, 

PRACTICAL GAS ENGINEER, What It Is 
and Hew To Do It. Cloth. Price, SI. 

RECORD BOOK— VALVE SETTING, By A. R, 
Low. 120 pages; quarto; stiff covers. Price* 60c. 
For the uwe of marine engineers. 

WATER WHEELS, By A. B- Cullen. 63 pages; 
l % plates; quarto: cloth. Price, J3, Of all the bonks 
on Fmupa and Hydraulic Motors this is one of the 



most practical,. Treats of the construction of hori- 
zontal and vertical water wheels. 

COM PRESSED AIR: ITS PRODUCTION* 

USES AND APPLICATIONS. By Gardner D. 
Hlscox, M. E. 4th edition, revised and enlarged; 
S2G prices; 545 S3 lust rat ions ; cloth. Price, $a. 
The most thorough and comprehensive treatise on 
the subject of compressed air Hint has over been 
published. Well printed and BubsLantial. >io pbaae 
of the subject In omitted. Is. a complete compen- 
dium In >!0 chapters, valuable for reference and for 
study, donteuts: The physical and operative prop- 

erties of air from a vacuum to It* liquid scute ; Its 
thermo -dynamics; compression, transmission and 
uses as a motive power In operation of stationary 
atid portable machinery hi engineering, mining and 
manufacturing work; air tools; air lifts; pumping 
of whter, acids and nils; the air blast for clean In jj 
and painting; the sand blast and Its work; and the 
numerous appliance 8 In which compressed air Ik a 
most convenient and economical transmitter of 
power for me eh a n lea I work, railway propulsion, re- 
frigeration and the various owes to which com- 
pressed air has been applied. Contains a Hal of 
patents on compressed air from l&to to date, and 
40 tables of the* physical properties of nlr, itn com- 
pression, expansion a ad the volumes required for 
various kinds of work* 



ELECTRICAL ENGINEERING FOR ELEC- 
TRIC LIGHT ARTISANS AND STUDENTS. By 

Sllngo and Brookcr, Illustrations; 12mo, Price, 

$3.50. This new and revised edition contains all 
data anil formulae relating to this branch of elec- 
trical application* 

ENGINEERS 1 PRACTICAL TEST* Actual size. 
6x4^ Inches; stiff silk cloth. Price, $1. A guide 
for all men in or about power plants. Indispensa- 
ble to cuglnceta, mechanics, machinist!, firemen, 
etc, TeSis how boilers anil engines should he imm- 
agedn All about gas engines, engineers' license ex- 
am I nation questions and answers. 





MECHANICAL ARTS SIMPLIFIED* By D r R 

Dixon, comp, 4§7 pages; actual size, h%x5Vi Inches: 
Illustrations. Prlcc t $1.50. With an appendix con- 
taining a thorough electrical department, on ex- 
haustive treailse on ice making and a large collec- 
tion of mtarrellancou* practical examples, A thor- 
ough and original referecce book for architects. Iron 
workers, boiler- makers, contractors, civil and me* 
chsulcat engineers, firemen and Ice machine men. 






WE CAN FURNISH ANY MECHANICAL BOOK PUBLISHED . 



BOOKS OF TABLES# BOOKS OF RECEIPTS 

R0PPS NEW CALCULATOR. 200 pageti. 
Actual size, incite Cloth. Price, fLEd. 

Pocket size, $1.00. Sustains the same relation to 
the commercial world that the new Century Diction- 
ary docs to the literary world. Fully abreast with 




the age of itEr ships, submarine boats and wireless 
tfie^niphy. Designed for anil adapted to Hie par- 
ticular wants of bankers, accountants, mcchanlca, 
farmery manufacturers, merchants. miners, etc.., etc,, 
and mu at prove of Incalculable value to them — un- 
less the book Itself can calculate Its own worth — 
for It calculates almost everything that Ik Calcu- 
lable. 

QUESTIONS A3TD ANSWERS, Based upon the 
St a u(l:i rd Code of Train. Rules. By G- E, Collin g- 
wood, Ed. Revised edition. SO pages. Diagrams*. 
Cloth' Price, $1, Intended for use in the ex- 
amination of trainmen, The general rules, train 
rules, train orders, and the whole handling of trains 
1^ set forth In so simple and at the same time com- 
prehensive manner that a careful reading uf the 
book will fit any one with sufficient knowledge to 
meet any eoutlngcnry that may arise In the conduct 
of a train. Endorsed by high railway officials from 
all sect lor a of the country Every transportation 
man should have a copy. 



FERRIC AND HHLIOGRAPHlC PROCESS: A 

Handbook for Photographers, Draughtsmen and Btlti 
Printers, By George E. Brown. 140 pages. Dia- 
grams, Cloth. Price, $1, For architects, sur- 
veyors, draughtsmen, engineers and others who find 
tfie reproduction of tracings a matter of everyday 
iiticagfelty. It embraces: The ferro-prmsiate process, 
toning blue prints* uses of blue prints; ferroprua- 
bite In trPcclor work; the kuElltype process; the 
Ohernettor process: the wrnnotype process; print a on 
fabrics, prints In djos; heliograph so processes com- 
pared; preparation of heliograph I c papers, making 
tracings fnr euipeopylng; outfit for holographic 
printing; f erro-pTUflflifl te or white line on blue ground; 
pellet or 5 due line on white ground; ferro-galllc; or 
black line on white ground; brown line on white 
ground; minor hollo graphic processes A coinprc- 
betutlve little bibliography at the end of the volume 
itttd an index add greatly to its value and Interest. 

THE LOCOMOTIVE UP TO HATE By Charles 
Me Shane. TM pages. 330 Illustrations. Cloth. 
Price, |2.{S0. Covers the whole range of locomotive 
construction and management down to the present 
day; Including Its Latent development and nil mod- 
ern appliance?, together with ;t classification and 
comparison of alt kinds of locomotive*, both wimple 
and compound, it Is a book culled from the me- 
rfian I nil book* and papers of the world and so con- 
taint; all the really valuable information to be found 
In a complete mechanical library. Every subject la 
fully Illustrated and the descriptions given of a El 
now devices were prepared by the Inventors them- 
selves. The contents Include: Compound locomo- 

tives; combustion; air brake; breakdowns; locating 
blow* and pounds; incrustation; Injectors; Inpplrg- 
tors and holler checks; slide valves; valve gears; 
errors by the link motion; locomotive valve setting; 
ft team Indicator; modern locomotives; extraordinary 
fa runn; lubricators; metallic packings; general In- 
formation; locomotive eon ruction -erect I tig depart- 
ment; machine work: metric system; steam and air 
gauges; compressed air; modern counterbalancing 
anti tin* filstorv of the locomotive, 

ONE THOUSAND POINTERS for Machinists 
and Engineers, By Charles MeShane. 342 pages. 
187 Illustrations Cloth. Price, $1,60. Includes ar- 
ticles from l be best authorities on each subject. 



Embraces the most modern and approved practice 
In the construction, cure and economical management 
of the locomotive. Written hi plain language and 
eondfcimed form* no mathematical demonstrations 
being given or required* 

JOHNSONS HANDY MANUAL. price* $ 1 . 
An authority op steam, hot- water heating and ven- 
tilating, plumbing and gas fitting. A valuable ref- 
erence book fur architects, those In pipe traded, 
engineers, janirors and those intending to La stall 
or alter host ting or plumbing systems. All kinds of 
measure men Is arranged In tables. Fully Illustrated 
With cuts and complete working plans. 



fifty- cent series 



of Practical 
Price, each* 



HANDICRAFT SERIES— A Series 
Manuals. Edited by Paul 1ST* Ha k luck. 

Bfic, 

fl OOT- M A K I N f * A Nil Xt ENDING Including re- 
pairing, lasting and finishing. Illustrated. 170 en- 
gravings and diagrams:, Pries, 50e. Cuhteiite: 
Repairing heels and half- soling;: p pit eking boots and 
shoes; re -welt ing and re- moling; hoot -making; last- 
ing the upper; sewing and switching; making the 
heel; knifing and finishing; making riveted boots and 
fjfioes. 

Other? of the set are; 

HOUSE DECORA Tmjtf, Prlee t &0e. 

HOW TO WRITE SIGNS, TICKETS AND 
POSTERS- PriCfl. 50C. 

Price 50c. 

E LECTIt IC M OTORS. 



AND HGPAmiNGi Price, 



Price, 

HY 



50e. 

HEAT 



PICTURES, 



AND AURA> 



AND 



WOOD FINISHING. 

dynamo# and 

Price, 50c. 

CYCLE BUILDING 

frfie. 

DECORATIVE DESIGNS €*F ALL AGES FOR 
ALL PURPOSES. Price. B0t\ 

MOUNTING AND FRAMING 
Price, 50e. 

SMITH'S WORK, 

GLASS WORKING 
SION, Price, Sfie. 

BUILDING MODEL BOATS. Price, 5 Go. 
ELECTRIC BELLS; HOW TO MAKE 
FIT THEM, Price, 50c- 
HAM HOC WORK, Price, 5fie. 

TAN 1DEH >1 Y. Pri ee H 5 0 CL 
tailoring. Price, &fie^ 

PHOTOGRAPHIC cameras and ACCES- 
SORIES. Price. 5 fie. 

OPTICAL LANTERNS. Price, 50c. 
engraving metals. Price, £0& 

BASKET WORK, price. 50c. 

BOOKBINDING Price* 50c, 

RENT IRON WORK. Price, 50e- 
PH OTO G it A PI I V - Pr! ce , 5 Ot. 

1 1 p 1 1 o 1 1 ST Ell Y, Price. 50 e. 

READY SHORTLY. 

LEATHER WORKING. Price. &th\ 

HARNESS MAKING, Price, UOt 
SADDLERY, Price, EOe. 

TECH NIC A Ij I NSTR UCTION . Important new 
Edited by Paul N* Hnsluefe* U Slh numerous 
Iliuatratlona of the test. Each book can tains about 
IfiO page*. Crown Svo. Cloth- Each, bi H 

practical draug HTSM a STS 



WORK. Prlncp 



|t, 

PRACTICAL 
PlUCnCAMi 
PRACTICAL 

¥L 

PKACTICAL 

Price. SI. 

OlHKH VOLUMES 



GASFITTING. Price, 11. 
STAIRCASE JOINERY- PrtOe. V- 
METAL PLATE WORK. Price, 

GRAINING AND MARBLING. 

nr preparation. 



SPOT'S MECHANICS’ OWN BOOK Tg pages. 
L480 Illustrations, Half leather. Price, $2,50, Gen- 
^rai method of treatment of eaeh Wbjeet la dpi, 
th A raw materials worked upon, its characteristics, 
thriatloiifl and suitability: secondly, the tools used, 
I he sharpening and use; thirdly, devoted to Jyplcal 
example* of work to b<^ done, mate riels and bow to 
do similar work. Nearly all of the mechanical 
trades are here included and some of the profes- 
sions. 



FOR SALE BY POPULAR MECHANICS, JOURNAL BUILDING CHICAGO. 



WE CAN FURNISH ANY MECHANICAL BOOK PUBLISHED 



VAN NOSTRA NR SCIENCE SERIES* lemok 
Boards. 50t. each. Amply Illustrated when the 
subject demands Put up in a uniform, neat and 
attractive manner. Subjects are of an eminently 
uric u tide character uud embrace a wide range of 
topics. The fed Lowing citations may be noted a« 
e* of this notable set; 

HIMNE1S FOR FURNACES AND STEAM 

BOILERS. R> Armstrong. C. E, 3rd American 
edition* Revised and partly re-wrltteo, with an 
appendix on “Theory or Chimney Draught/* by F* 
I del l, M. E. 

STEAM BOILER EXPLOSION S. By Zcmli Cob 
burn. New edition, Revised by Prof. R. H. Tlnira- 
ton* Price* &0c. 

FATIGUE OF METALS UNDER REPEATED 

STRAINS, price, 50c. With Various* Tables Of 
He&ults and Experiments* From the German of 
Prof. Ludwig SpuDgei] burgh, with a preface by 
a T* Shrcvc, A. M. 

TRANSMISSION IlF POWER BY WIRE 

ROPES. Price* SOc* By Albert W* Stahl, U. S. N, 
Second edition* Revised* 

transmission of power by com- 

pressed AIK- price. &0c. By Albert ZahiiW* 
M. E* New edition In press. 

GAS LIGHTING AND G AS FITTING. Speelflca- 
t Jon si and Rideu for Gnu- Piping* Price, BCc. Notes 
on the Advantages of Gna for Cooking and Heating, 
and Useful Hints to Goa Consumers, 2nd edition. 
Re- writ ton and enlarged. By Wm + Paul Gerhard. 
C EL 



TWENTY-FIVE CENT SERIES 

STUDY OF EhEOTRIOm FOR BEGINNERS. 

Comprising the Elements of Electricity and Mag- 
netism at* applied to Dynamos, Motors, Wiring, and 
to nil Branches of Electrical Work, By Norman 
Schneider. 54 Illustrations and ft tables. Price* 
26e. 

DRY BATTERIES, Especially adapted for An* 
tumohlie, launch and Gas Engine Work; Medical 
Colls, Bulls?* Annunciators, Burglar Alarms?, Tele- 
phones, Electrical Experiments, uud nil pttnOKf 
requiring a good battery. 30 Illustrations, 3&C, 

SMALL ELECTRIC MOTORS. How to mate 
and us* them. Including design, examples of small 
motors and their application a, speed controllers, 
starter^ fuses, etc* ilhist ratlmis. Price, 25c. 

SIMPLE SCIENTIFIC EXPERIMENT S + How 
to perform entertain lug and instructive experiments 
with aim pie home-made apparatus. 09 Illustrations. 

MODEL BOILER MAKING. Contains fall In- 
structions for designing and making Model Station- 
ary. Marine and Locomotive Boiler*, Fully illus- 
trated. Price* 25c, 

METAL WORKING TOOLS AND THEIR USES, 

A Handbook for Young Engineers mid Apprentices. 
Show* bow to use fctiiipte tools required in Metal 
Working and Model Making. Illustrated. 25c, 

THE LOCOMOTIVE, SIMPLY EXPLAINED. 
A first Introduction to the study of the Locomo- 
tive Engine, their Design, Construction and Erec- 
tion. with a Short catechism. 2ti illustrations. 2Gc. 

ACETYLENE GAS, HOW TO MAKE AND USE 
IT. A practical handbook on the uses of Acetylene 
Qas h suitable apparatus for Its generation, Ulntw on 
fitting up, etc. 34 Illustrations. Price* 2 Be, 

JOINT WIPING. Practical hints cm. for begin* 
nere in plumbing, describing In detail the various 
operations and fully Illustrating them from actual 
work. Price* 25 c. 

WOODWORK JOINTS. HoW to make and 
where to use them. Mortise and tenon Joints, lap 
joints, dovetail joints, glue joints, scarfing joints, 
circular work, with 13 7 illustrations Price, 2Gc. 

DIAGRAM OF TIIE CORLISS ENGINE, A 
targe engraving giving full particulars. Explanation 
of figures, 13x19 in. Price, 2Se, 

ELECTRICAL CIRCUITS AND DIAGRAMS. 
Illustrated and explained. New and original draw- 
lug* comprising Alarms. Annunciators. Automobiles, 
Bells, Dynamos, Gas Lighting, Motors, Storage Bat- 
teries, Street Railways. Telephone, Telegraph, "Wire- 
less Telegraphy, By Norman Schneider* 25c. 



HOW TO INSTALL ELECTRIC HELLS. AN 
NUNCIATORS and ALARMS* Including Batteries, 
Wires and Wiring, Circuits, Bushel,, BeHs, Burglat 
Alarms, Fire Alarms, Thermostats, Annunciators, 
and the Location and Remedying of Troubles. By 
Norman Schneider. Price,. 25e. 



MISCELLANEOUS 

ELEMENTARY FORGE PRACTICE- By John 

Lord Bel con. Instructor 111 Forge Work* Lewis In- 
stitute, Chicago, 252 pages. Cloth. Price, XL. GO* 
Contents: General description of forge and tools: 

wedding, calculation of stock for bent shapes; up- 
setting, drawing out and bending; simple forged 
work; calculation of stock and making of general 
forging; steam hammer work; duplicate work; mam 
uf act ore of Iron and steel; tool -steel work: tool 

forging and tempering; miscellaneous work; tables, 

LOCOMOTIVE OPERATION. By G. A- Hen- 
derson. 530 pages; II Lustrations, Cloth. Prlce fc 

£3.50, The object of lliia work 1 h to give a com- 
plete ami systematic discussion of the theory and 
practice of locomotive operation with the results 
accomplished and the effect of the action upon the 
various parts, as well a£ the amount of fuel and 
water needed to perform such needed work, rather 
than an exclusive treatise upon the mere nutnipula- 
lion of the inn chine. The order of contents Is: 
Inertia, steam action, resistance, slipping^ braking, 
steam capacity, hauling capacity, water consump- 
tion, fuel consumption. 

TEAT HOOK ON ROOFS, By Mansfield Merrb 
miitn Part L Sixth edition rewritten and enlarged* 
£26 pages; UlUfltratlDUa. Cloth. Price, $2.50, The 
contents Include treatises on stresses In roof trufiflos r 
highway bridge tmeses, railroad bridge trusses r 
miscellaneous trusses, deflection and internal work* 
historical and critical notes. 

WIRELESS TELEGRAPHY. By A. Frederick 
Collins. 500 pages; Illustrations. Cloth. Price, 
$3* Describes the history* theory and practice of 
’wireless telegraphy In u way to rouse the enthusi- 
asm of the layman, ns well as the professional, A 
happy regard for dr to Us and minor points makes 
the whole a remarkably dear and Interesting ac* 
count of the Science, 

HODKHN ELECTRICITY. By Henry and Hora. 
355 pagefe* 150 JH us nations. Cloth Price* fl» 

Thoroughly accurate and scientific In Itra eiplana* 
t loti of X-rays, wireless telegraphy, radium, trun- 
mtsalon nfid dlHtrlbutlon p power stations, wiring, 
and written III ulftln English, An essentially prac- 
tical handbook for students, apprentices and elec-* 
trlcal engineers. 

ARITHMETIC self taught. By fipunil* 
berg, 223 pages. Prlec h 65e, Undoubtedly the bent 
book published (or students of arithmetic. Do not 
despair because through neglect you have forgotten 
what you onec knew about this branch of math- 
etnAtiCL This new method requires tin teacher. 

YOUNG ENGINEER'S GUIDE. New edition re* 
vised and enlarged. 25t pages; Illustrations* Price, 
n- Covers the entire subject of tare, management* 
operation, repairing* engineer's license and Tflrlons 
points of equal importance* and Is endorsed by lead* 
lug engineers In all parts of the country. 

HOW TO RUN ENGINES AND BOILERS. By 
E. P. Watson; illustrateib Price* 5L Written lit 
plain language and well adapted for use as a test- 
book bv the engineer and boiler maker 

MODERN COTTAGE ARCHITECTURE. By 
M. B. Adams, Largo quarto; 10 pages: Illustrated. 
Cloth. Price, $4*110* Contains ail Introductory ea* 
say on cottage build lug and notes on the subjects, 
illustrated from works of well known architects 

UffTECNICAL ADDRESS ON TECHNICAL 
SUBJECTS. By James Douglas. 00 pages, Cloth* 
Frier, SI. Contents: The characteristics and con* 

dltlons of the technical progress of t bo nineteenth 
century; the development of American mining and 
metallurgy and the equipments of a training school# 
wastes In mining and metallurgy. 




FOR SALE BY POPULAR MECHANICS, JOURNAL BUILDING, CHICAGO. 





THIS LITTLE PICTURE TELLS A WONDERFUL STORY 

The thr#f In the whore 11 1 iM rat ion, two of them with double heads and ench irmHnic n 

crown* represent the monarchic ol HusRla, Austria and Prussia, combining their strength ti > partition 
Poland. that nationality living represented by the fallen poldler. Ar the Poles fought fcr the Inde- 
pendence of IheSr country,, the Goddcna of Liberty la represented defending the soldier and trying to 
heal hark the crowned powers, but Liberty was overturn* and falls with broken award In hand on the 
tfhleld bearing the I-atln Inscription "FlTlSfl Polgne/* which means “The End of Poland,” Looking more 
closely you will observe the burning firebrands, the battered walla, the broken cannon, the burning 
Cities In the distance* and the tog of Poland trailing in the duwt. this little Illustration having 
wrapped up In it the history oC Ihe downfall of a nation. This In only one of £000 ilhminitlnnH in 

Ridpath’s li istory of the World 



each one driving: homo to the mind some #reat historical event. 

Wlend Is onm Eiguin dreaming of Liberty, and Ann of the tilarkFNt crime hi ever perpetrated by 0 

- combination of great powers against, a weaker nation may yet h* righted. To appreciate ihe ire men- 
dout historical kETiporlanc* 1 of present events It Is absolutely essential to have a thorough knowlfldfi 
of the history of the past. 



These Are History -Making Days. 



This present year, not half over, has seen a new 
power (Japan) take Its place among 1 the great 
nations of the earth; lina seen an open seaport taken from Russia, for which she had 
planned and Intrigued for sixty years, curbing for at least a generation her dream of pre- 
dominance in the East; has seen the outcropping of what may become the greatest revo- 
lution of all time, and through which Poland may again be free; has seen our own great 
Republic take her place absolutely at the head of the great nations of the world and 
universally recognised aa the power best fitted to take the Initial step towards bringing 
to a close one of the bloodiest wars in history. 







Do you understand and can you tntidUgeiitly discuss these great happenings, anil 
ore you familiar with the rise and fall of nations In the past, and the rocks of disaster 
upon which every Republic save our own has gone down? , 

In ONE WAY* and In ONE WAY ONLY, can you understand these events — - 
by knowing history. To you, to every one* a history of the world is a neces- 
sity. There is one satisfying history of the whole world, JUST ONE, Rid 
path's History of the World. 

It In md«n*d by ex- Freni dent* Haiti ton. Cleveland nnd McKinley. Jefferson 
Fhi vlfl. Lew' Wallace* John L. St^lflard, Henry W* Frpnrh, HI Ah op Vincent, 

Ur. fbiyler. Rabbi Kmll <L lUnch, Premia en*N of Ann Arlmr, Ambernt. Brown, 

Boston University. Dart month, Trinity, BatM, Colby* finuRl** Vas- 

w*r, Vale, and other College*, smd by the Great Amerlean People* 

£00.000 of wbom own uad love It* , 



r WESTERN 
NEWSPAPER 

association 

214 Dearborn StlWt 
Chicago 



Publishers 



PlC4*e weia-d mo RLdpftth 

Hsmpla Pace* and full par- 
tlcftl art M offered la F&PWl 
Mechanics for August. 



find® U3 with a few itetff m hand of this, their great eat pubilea 
tinn, which Wo mast Hell to pay advert l*lng bill*, and for 
thee* few sets the yrfee Hit your pome, and our terms ore 
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A STRONG ARGUMENT BUT NO PICTURES— READ IT 



The Phillips Seven Powers in One 

—DUPLEX GASOLINE FARM MOTOR— 

Can be used on the farm for any work a farmer has to do 

He doesn't Stave to call in his neighbors io grin*! hi* fttcd H cut Ills ensilage or fodder, neither Joes 
he IluVg La run n. (iUEAT IlHi W 1C. F. LXtJlNE to pump water and run lii£ cream separator that only 
tEikt-H i% IL F. ; he can't afford to da Ihi*; U. lakes Ido much ga^DMiic. 

E^piy farmer need* an 9 tiai-cie power engine at ofttlmop and only about 2 horse potveir mniat of the 
time. More farmers can't aiToril to put so much money in a big engine, and so Mmp along with a 
2 or 3 hornp piywv.r engine when they would really Hke an & horse power, and If they could got 

A First-Class 8 II. P. That Dues Not Cost Any More Than the Common 4 H. P Engine to Buy 

sod one that would RUN OX AS LITTLE GASOIL I\E AS ANY SMALL ENGINE when .lnltie a small 
engine"? wark; une that the farmrr cnulil use anywhere anil any place that any 2. S, -l t li, fl, 7 or 9 
horse power engine could be used, either as a. mounted engine or as a Hem 1- portable, or a stationary, an 
a foundation, or an a marine engine, if desired — I say. If the farmer could gel AIL THIS IX ©XE, 
providing thtf engine waa os ulmpk- and duratile as the old fashioned kind, that he would then have 
Just the Ideal fLrm powir. The WONDEKlTL rlllLMPS FAH-M MOTOR Ln all till* and more. 

Let Us Tell You flare About It* Write for Circular No. 23 



PHILLIPS MOTOR WORKS, 415 Tacoma Bldg., CHICAGO, ILL. 

OormpoDdran «llt!t«<) rffinling comp] uto mar tne motet Out!) tsj al«i nutomobllc motor-, tianinl^Icci, etc. 






WATER MOTORS 
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The FELTON MOTOR possesses all tha advantages 
of th* famous FELTON WATtt Li WHEEL. It isesaen- 
tLa)ly a high grade mactilnB of the best mechanical con- 
struction g and Is guaranteed to develop a maximum 
power using a minimum quantity of water. Teats at 
Cornell University show the remarkable efficiency of 
m percent. Adapted for running from clt y mains or 
Independent water supply, and can, be used for any pur- 
pose requiring power. For example, dynamos, dairy 
and farm machinery, fans and blowers, print! tip 
presses, ete,, e to. Send for catalogue giving capacity 
and prices of various bLzn* 



THE PELTON WATER WHEEL CO, 

lit Hkll St., SiH FH AK CISC O, 

S4S Llhertj BL, NEW YORK.. 




Teach The Boys to Use Their Hands 



Every boy ought to have n liUSe carpenter shop 
of hi ft own. lie can earn money doing carpenter 
work for hte family and fsiendi and have lota of 
fun htiBidBB. 

Our YduIIi'b Manual Training Bench 1 b a wholfr 
rorptn^r shop in itself for a bright boy. It 1^ 
used in the best manual trainlrLK aehoclB in the 
country. 

Beach 1W ft. long, ^Igrhei high, With 

(i la-inch ^Juftd up maple top J \ Inch#* thick, with 7-iueb *N?ll 
for tiwtrt, fitted with two vice*. H«ck board and tool rack «b 
flhown in J.llqiimtinar Faunae, glued Up top, vfwi aad tool 
rick *31 TiLiftde af hitr-l map-ln. 

Our catalog gives comps etc in formation In re- 
gard to this and other manual training bench#*, 
and it shown a number of styles especially de- 
signed for manual trudnlng school ubDl Write for 
& copy. 



GRAND RAPIDS HAND SCREW CO. 

146 S. Ionia Street 



GRAND RAPIDS. - - - MICH. 
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The Russian Battleship ‘"Orel/’ Riddled by Japanese Fire in the Great 

Naval Battle of the 5ea of Japan 
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FINEST GUNPOWDER PLANT IS IN 

JAPAN 



The mosi complete, modern, convenient 
and practical gunpowder plant in The world 
be] nogs to the Japanese government and is 
located at Meguro, near Toklo* All kinds 
of ordnance anil blasting powders are man- 
u fact xi red at this plant and 500 men nre em- 
ployed, Every department lias Its allot' 
silent of space, but not a foot is wasted, nor 
Is there anything superfluous about (lie 
massive buildings and their equipment, A 
narrow gauge railroad runs along the main 
street for the full length of the factory 
gro und a a nd o v e rl s en d a w I re - rope power- 
l n\ n s in i sa I oi i eon t j ec ts all d ej m rt 1 1 ie u ts . 

Though modern In every respect* the plant 
is none the less Japanese in appearance. 
The corners of the roofs of the buildings 
turn up an:l there arc many details in every 
depart incut carried out in Japanese fashion. 

Five to six thousand pounds of finished 
ma ferial is turned out daily T yet grounds and 
buildings are kepi neat and clean. A de- 
tachment of soldiers patrol the plain ami 
military precision and discipline govern. 

# » » 

STEEL STREET CARS 



The growing tendency to hitild cars out 
of non -combustible materia la has entered a 
new field, and the first steel street car has 
been finished and is running In the streets 
of New York. Xo wood Is used In the con- 
struction of the car except the little re- 
quired for the window sash, parts of the 
roof and the strips an the floor, and all 
these have been fireproofed. There is not 
the same necessity for a fireproof street car 
that there is for a steam car, as the pas- 
sengers could always escape, hut the street 
car, when stored in car barns* 1* one of 



the modt combustible of all things, *ud 
when o car barn lakes flic the loss 1» ai 
ways hoary and usually total. 

♦ * » 

TELEGRAPHING PHOTOGRAPHS 



Photographs can now be sent to a di*- 
stanee by telegraph. This means that a 
disaster occurring in New York tonight mar 
he Illustrated from actual photographs of 
she scene in the Sun Francisco papers to- 
morrow morning, instead of from the artist's 
Imaginary pen pictures. 

The instrument by which the Telegraphic 
Transmission of photographs* handwriting 
and photo-engravings is possible Is the in- 
vention of Professor Arthur Korn, of 
Munich, and involves the use of a selenium 
cell, the electrical resistance of which varies 
according to the action of the Hglii upon it. 
When an image from a photographic film 
Is thrown upon this selenium cadi the vari- 
able resistances are set up and transmitted 
to the receiving end uf the apparatus. Here 
they vary the light of a Geisslei tube which 
acts upon a sensitive tube ns explained in 
iho illustration, which we reproduce by 
courtesy of the Illustrated London News. 
The French telegraph service has been test- 
ing the photographic powers of the appara- 
tus on a line between Paris and Uauen ? for 
several weeks prist and the Illustration 
s ho w s f a cs| m i I es o f i i hot ogr a \ ihs a ct nail y 
vein by telegrapli. 

— t ■ * 

A special course of instruction for fitting 
boys to become apprentices in the shops of 
the PiHDerl vanla E* R, has been adopted 
by the beard of education of Altoona, Pa., 
and will be taught in the high school of 
flint city, Railway officials assisted In pre- 
paring (lift course. 



+ 



First Steel Street Car Ever Built 
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APPARATUSi BY WHICH PHOTOGRAPHS ARE ACTU- 
ALLY TELEGRAPHED 
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Portraits a, h P c and d are Reproductions ol Photographs 5ertt Over the Wire oi the French 

Telegraph Co. 
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OCEAN TURBINES DECLARED TOO 

SLOW 



The steam turbine bus made such rapid 
progress considerable surprise will be oc- 
casioned at the report ot‘ Hefl' Still ver, the 
chief constructing engineer of tlie North 
Kerman Lloyd line, lie declares ms a re- 
sult of test voyage 3 he made oti the Allan 
liner "Victorian” that: "It may do for small 
vessels* I nit it is not the thing for big ones. 
It does not save sluice or weight, and 1 did 
not discover that it saved anything in coal. 



MOSLEMS SACRIFICE EYES AT 
PROPHET'S TOMB 

The pilgrim Moslem traveling toward 
Mecca has one supreme objective— the 
Prophet's tomb. When he has gazed on that 
lie lias, hy some strange frenzy of lie lief, 
exhausted the delights of vision. He would 
Insure that Mohammed's resting place he 
his last earthly sight. 

Near the Ka-baah are men heating bricks 
white-hot In pans of coals. \\ hen the pil- 
grim has feasted Ids eyes on the (to him) 




■-They Gaze nt White-Hot Bricks Until Their Si^ht is Destroyed.'* 



The one advantage lhal ran be claimed for 
it is that It has little or no vibration. But 
that does not offset the oilier disadvan- 
tages." 

The difficulty of reversing is emphasized, 
the expert stating that it takes more than 
live times as long to reverse a turbine as a 
reciprocating engine. 

However, the Cunard Hite have under 
construction two immense turbines which 
are expected to have a sustained speed of 
24 knots nil hour. If is said important im- 
provements Slave been made which arc 
guarded secrets. 



blessed sight, lie buys one of these white- 
hot bricks and with his fact' still turned to- 
ward the tomb, livings his eyes near the 
terrible heat of the brick and holds them 
i here until Ids sight is destroyed. His agony 
is fearful, hut he hears it till Ills object is 
accomplished. Then his sufferings stupefy 
him'; the white -heat of the brick dies out- 
In an hour or two he rises and takes his 
way- n blind mail. 

< — * ■ » 

France has electric lighthouses with 
lights of 30.0GQ,000 candle power. 
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GERMANY TO SELL PNEUMATIC 
TOOLS HERE 

German nirtniifneturers sire i*e]nirt«J to 
linve rtmtlfi a imirketl advance in tlieir tnan- 
ufiictnrc of pticumntic ttjols and compress- 
ors on account of reeenl Important Inven- 
tions. These tools have been Introduced In 
Hu; "rent limiip works with success and a 
wt>H* known firm tu Frankfort Insists it?* 
tools are now superior to the American, a ml 
considerably less expensive, A branch fac- 
tory will probably be established in the 
United States, and the improved German 
tools put in competition with the Ameri- 
can. 

♦ «♦ 

WORLD’S LARGEST STEAM 
TURBINES 



The largest steam turbines ever built are 
under construction for the power house of 
the Brooklyn Heights Railroad. There will 
be two of ibeiii with a guaranteed output 
each of 16,000 brake bp., with dry steam 
at 175 lbs. and a vacuum of 28 in. 

■» - — 

EDISON STORAGE BATTERY AGAIN 

PERFECTED 

Two years have passed since the vx- 
tmvfijpint claims for !i new storage battery 
were heralded by the daily press. Edison 
now announces tltat he lias perfected the 
battery and that the problem of vehicle 
traction is surely solved. lie claims ills 
battery will store sufficient power to run 



DETECTING FORGERIES BY THE 
MICROSCOPE 



One of The surest means of detecting 
fraudulent additions to or changes in docu- 
ments is by flip use of the microscope. Mys- 
teries in crimp that have baffled detectives 
For months have at tinier been laid bare 
by the intelligent use of this Instrument 
The guilty foam this tnechnulnil witness 
atfjiinst lilm h ns lie Fears tki spoken evidence* 
A skillful lawyer can confuse and dlscotP 




Fie i 



cert u human witness and tear to shreds 
the moat dainntsn- testimony; bat when the 
micro scope, silent, infallible witness, lays 
bare to the vision the immutable fact, lie 
call only hold Ids peace, 

Suspected blood-stains on elotliiiig may be 
exuni hied under the microscope, and their 
nature established beyond doubt. The stains 




Fig 2- —SI t Converted ifUo $1? 



a pleasure vehicle 100 to 150 miles an hour 
over good roads. The exjun tallnu Is to ope- 
rate n one- Horse dell very wagon For 58 per 
r-pi]t of what it costs to do the work with n 
horse, 



are treated with a little alkali* evaporated to 
dryness and then healed with acetic acid, 
and a minute amount nf sodium clilorhle i 
says Knowledge and SelentiHe News, Lon- 
don, if the slain is From human blood, 
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small but characteristic crystals (baeraJn 
crystals) will appear. These crystals, much 
magnified, are illustrated in Fig. 1. 

In forgeries the investigation resolves It- 
self to the microscope and the trained ob- 



themselves by imperfections that may not 
be doubted. 

For work of this nature a 1/6 in, is a suf- 
ficiently high power, A good substage il- 
lumination by means of it condenser is re- 





Fijp a 

server. If a paper has been folded and af- 
terward opened and an addition, change, In- 
terlineation, etc., made In it, a minute qmin- 
tity of ink would follow the fold, did a. 
Single Stroke of the pen cross it. A differ 
ence in the pen used by the forger is brought 
out under the microscope, or the strokes may 
be measured tip to the ten- thousandth of an 
Inch. The color of I ho ink may not be the 
exact shade, or may vary because nf dif- 
ference in the age of the writing. 

Where figures or letters have been 
changed the joining of the new Strokes with 
the Old is certain to be imperfect. This is 
illustrated in Fig. Z, where In the numeral 
II one of the I's has been changed to a 7. 

In Fig. 3 the words "‘In full to (late” have 
been added and the fatal error made of al- 
lowing the crass of the “t” in the word 
“date" to puss over a letter in the signature. 
This, under the microscope, Is incontrovert- 
ible evidence, no matter how well otherwise 
the forgery may have been executed. 

The most painstaking forgeries are the 
most apparent when viewed through the 
microscope. In tracing the additions the pen 
has been lifted many times, perhaps; or the 
words or signature has been first traced In 
with a pencil, and these things proclaim 



Fig. 4 

■pared, however, and opaque objects must 
be illuminated by means of a bullVeye or 
In some other way. Micro-photography was 
explained in the dime number of Popular 
Mechanics. m . 

HOW AUTO SCORCHERS ARE 

CAUGHT 



The suburban towns along Lake .Michi- 
gan. north of Chicago, afford some of the 
Jlnesi automobile courses in the world. 
The local authorities have recently limited 
speed through their towns to about 15 miles 
an hour. Offenders are detected in (his 
way: Two stations are established 1,000 

ft, apart, connected by a wire. .At each sta- 
tion an officer is concealed behind shrub- 
bery. As a flyer passes the first station 
the signal 3s telegraphed to the other where 
a atop watch is started, W hen the offender 
passes the second station the time is taken 
and if the speed is too high a signal is 
passed to a third tiflleer who makes the ar- 
rest. 

Another scheme tried by villages fa to 
build obstructions or bumps at street cross- 
ings, Spectators greatly enjoy watching un- 
suspecting motorists "bump the bumps.” 



The Stroke That Uttraytd the forgtf 
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THE MODERN QUICK=FIRINQ FIELD GUN 



Stationary Carriage and Efficient Recoil Apparatus Essential Features- --Types of 

Guns Used by Several Nations 




British tS-pr Quick-Firing Quit for Horse and Field Artillery 



The great advantage afforded l>y the mod- 
ern quick -firing gun is that, on tiring, the 
carriage remains perfectly stationary, while 
a recoil apparatus handles the gun in recoil, 
and returns it to position with sights still 
aligned on the target. In the old equipment, 
gun ami carriage were carried back several 
yards by the force of the recoil when the gun 
was fired, and the gunners were obliged to 
step aside to save themselves from injury. 
Then the gun and carriage had to lie man- 
handled up to its former position and laid 
again on the target. Delay, fatigue, expos- 
ure, three elements that the improved army 
equipment tends always to eliminate wher- 
ever possible. 

In the new type of field gun a buffer or 
cushion between the gun and the carriage 
places the shock of the discharge low down 
In the carriage with a great increase in 
steadiness of the gun. The gun itself when 
tired recoils <m a slide and a flow of liquid. 




German Siege Gun 



usually oil, past the piston head checks its 
force. The compression of powerful springs 
also checks it, and when the force of recoil 
is expended, these springs, expanding, re- 
turn the gun to position with its sights 
aligned oil the target. On the end of the 




Austrinn FbiJ Howitzer 

trail is u “spade’’ or triangular piate of steel, 
which is forced into the ground with the 
first discharge of the gun and holds the 
tualn part of the carriage stationary. 

Telescopic sights, which are of great as- 
sistance to the gun layer, are used on the 
modern field gun, and It also has u nickel 
shield of great resisting power. 

The British 18- pr* quick-firing gun is pro- 
vided with a Umber which enables the fir- 
ing of as much as twenty-nine rounds per 
minute. The interior of this limber has cir- 
cular pigeon holes each of which contains 
a sheil and cartridge in one piece. The shell 
contains 364 bullets and Is used with nioRt 
deadly effect. 
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The quick- firing gun in use by Hie vari- 
ous European powers differs hut Is tile hs sN 
essential features* though the artillerists of 
one nation do not always agree with those 
of another as to the most Important advan- 
tages to bo embodied In a weapon. 

The German siege gun mounted upon a 
traveling carriage greatly re se in Ides in . 



appearance the modern Held gun. When 
lining drawn over the road, the gun is run 
hack on the trull* The limber used with this 
g i mis e? reei 1 ! n gl y s m all. 

The French artillerist* consider high ve- 
locity and Ion# range essential, therefore 
the! i* quirk- firing guns are of great length. 
The gun after recoil is returned to firing 




German Field Artillery and Big Naval Ciuns from the Krupp Works at Essen 
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position by coin pressed Mr. Tbe details of 
this arrangement are a carefully guarded 
secret. The limber and wagon used by tUe 
French carry the ammunition Id pigeon- 
boles nod during the firing one body of the 
wagon is up-ended and the lids opened out- 
ward to form a protection for the gunners 
preparing the shell. 

The Austrian government lias adopted the 
tietd howitzer, which is useful for Indirect 
firing. The Austrian quick- firing gun is of 
wrought bronze with recoil tube mechanism 
and a detachable shield for protecting the 
gunners. 



FRENCH TANDEM COMPOUND SUB- 
URBAN LOCOMOTIVE 



The i Must ration shows the new tandem 
compound uni; locomotives for suburban 
work on the Paris Ceinture railway. These 
engines weigh 62 tons and require no ten- 
der, The drivers are 5 ft, 2*9 In. diameter. 
The high pressure cylinder is placed first 
in front of the lending driver, and Is 12,9 
in. diameter; low pressure cylinder 21.26 in, 
diameter; stroke 23.6 In. In starting, both 
cylinders can bo made to work on live steam 
by moving a lever. Other details are*. Tire 




New French Compound Suburban Engine 



When the British entered on the Boer war 
their field guns were out-of-date. Xew guns 
were supplied by the German tirru of Elir- 
Imrdt, on short notice, and these guns have 
proven so serviceable that the British army 
lias adopted them extensively into service. 
Ehrluirdt steel, of which these guns are 
made, is said to offer great resistance to 
the strain of rapid firing. 

4 «♦ 

HILLS TO STOP TRAINS 



One of the elevated roads In Chicago is 
rebuilding its track and will raise the rails 
at stations to make a “hump” 3 ft. high* 
This will not only assist in bringing the 
train to a stop, but the down-grade assists 
in starting again. 

— — ■ ■ -» * » : 

Fifty thousand tons of welded chain were 
made fu this country last year, making it 
the largest producer in the world. 



grate area, 24 sq. ft,; tank capacity, 1,1QU 
gallons; fuel, 3 tons; working pressure 227 
lbs. 



SIDE LIGHTS ON VESSELS 



lied and green side lights on steamers 
were first required to be carried by the 
British Admiralty by act of Parliament, 
January 1, 1347, and the regulation was 
adopted by the United States tuivy in 1848. 
British sailing vessels, however, were not 
required to carry these lights until 1852. 
The British shipping act nr rule of the road 
went into effect for British shipping in 1862 
and was adopted by the United States in 
1864 and is in substance the recognized rule 
of the road at sea throughout the commer- 
cial world. Act of Congress of March 3, 
1849, provides that steam vessels under way 
at night on the Great Lakes shall show the 
white, green and rod lights substantially 
as at present, 
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EXPERIMENTS WITH ARTIFICIAL 

WINGS 



English Scientists" Feathered Craft ttas Lifting 
Power of 100 lbs. in Each Wing 

Se vet til English scientists arc conducting 
some interesting and promising experi- 
ments with a pair of artificial wings oper- 
ated by a 3 1 ij - lip- gasoline engine. It lias 
been foil ml that in a bird tin? wings are so 
shaped*, and the feathers in the wing so 
shaped and located, that during (he up- 
ward movement of the wing there is the 
least possible resistance to the air* ami even 
that considerable air actually parses through 
the wing. On the downward stroke the 
reverse Is true* as the feathers close and 




Ready to Be Launched cm the Afr^^Ohlo 

not only afford a lifting motion hut a for- 
ward one as well. 

As a refill of these observations they 
constructed a pair of mammoth wings as 
nearly approaching those of a crow as pos 
slide. These wings were hung from a frame 
In such a way that :i rise of 2 ft. was possi- 
ble. To the wings was attached (lie eh 
glue and machinery for wagging, and the 
whole was mounted on four wheels to per- 
mit a forward motion, The wings measured 
20 ft, from tip to tip and had 60 sq. ft. of 
surface, and were operated at 100 flaps per 
minute. It was found that at this speed 
the win gs lifted bodily the engine and 
machinery, weighing 232 lbs,, the limit of 
the con fined space— 2 ft In other words, 
each wing was estimated to have a lifting 
power of more than 100 lbs., together with 
a considerable forward movement. 

An Ohio inventor is working along some 
what simitar lines, except that UU wings 
are made of real feathers* while In the Eng- 
lish experiments the "feathers 1 ' were arti- 
ficial 
+ 



The American inventor, C. E. Irish, used 
strong turkey wing feathers In construct- 
ing his flying- machine. Altogether the 

machine bas 26 pairs of wings and thou- 




One of the 26 Pairs of Win^»OhiD 

s a nds o f tea t he r s w ere tm | u i red for tl 1 e m , 
every feather being glued Into place sepa- 
rately, The wings are attached !o a light 
framework, shaped somewhat like the 
breastbone of a bird. The machine Is 
mounted on wheels and to start It must 
first he run down an Incline, then launched 
on the air by taking an upward tack. 
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“They Constructed a Pair of Mammoth Wing's -English FI yi«ig> Machine 




Jfo engine is provided for propelling this 
craft, the inventor declaring that hy a 
scientific study of birds and application of 
their principle of flight, he will eventually 
accomplish with his machine what every 
one else has fallen short of: The free, uu- 

trammeled navigation of the air. in flight, 
the control of the machine will depend 



entirely on manipulation of the wings. 

Mr. Irish proposes to utilize gravity by 
making a sudden upward tack every time 
Iho machine gains a certain degree of ac- 
re lerat ton by downward flight, His pro- 
ject, though still a dream, forms a unique 
Chapter in the certain evolution of aerial 
navigation. 




A Single Wing-. American Experiment 
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DEVICE TO RESCUE SUNKEN SUB- 
MARINES 



Submifinc Sailing Moat Perilous of All Work Un- 
dertaken by Army or Navy 



The operating of n submarine boat Is tn* 
day tin? most perilous of nil duties required 
of soldiers or marines. Every time the 




The Lost "Fartadet" 



officers and engineers enter one of those craft 
and hear the hatches close above them, 
they do so with the full knowledge that they 
may never return alive. The service re- 
quires not only men who arc highly pro- 
ficient In the operation of the delicate ma- 
chinery which operates the craft, but men 
who do not know what fear of danger is. 
The failure of any one of n hundred pans 
of machinery menus death in its most ter- 
rible form, Not annihilation in an instant, 
as with the bursting of a shell, or a uiaga 
zine, hut death painful in the extreme, and 
extending over several hours, us inch by 
inch the supply of air is steadily consumed, 
until finally the last vestige of vitality is 
exhausted and the victim who has lain help- 
less through an eternity of torture sinks into 
a grateful u ucod scion mess. 

The four disasters to submarine boats dur- 
ing the past few mouths, with the accom- 
panying terrible loss of life, is causing en- 
gineers to seek some method of relief. The 
accident to the French submarine “Farfa- 
(let/' III which the 13 occupants died, was es- 
pecially heartrending. When the dive was 
made one of the hatches was poorly secured 
and water poured into, the vessel, which 
sank to the hoi lorn in deep water. Divers 
who were sent down reported signals from 
the men con lined for two days, showing 
they lived until the supply of compressed 
air was entirely exhausted. Time and again 
the boat was brought to the surface, only 
to slip from the hoisting ropes and chains 
Ijefore the prisoners could escape. Mean- 
while the agonized members of their fam- 
ilies stood on the docks day and night, 
watching the efforts of the wrecking crews. 

The “Farfadef* was maticmnug in the 
harbor of Sldi Abdallah, Tunis, and de- 
scended nt 9 a. m. on July G. and was final- 
ly recovered on .July 15. Every attempt at 
hoisting with ropes and chains failed owing 
to the inability to securely attach them. A 
floating dock was finally sunk, the subma- 
rine pulled onto the dock, and the dock in- 
flated with air, when it came to the surface 
with its burden. 

An Engl Mi naval architect, S. H, Terry, 
now suggests the use of two steel buoys, 
one to be carried In a recess in each end of 
the boat. These buoys to be 3 ft, diam- 
eter by 2 ft. 6 in. dtep, with a lifting 
power of 500 lbs, each. To each buoy 
would be attached u steel rope with a 
breaking Strain of 129 tons, tile rope 
wound around a drum. When a submarine 
becomes disabled and unable to rise, levers 
within the boat would release the buoys 
which would immediately rise to the surface. 
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Proposed Plan to Rescue Sunken Submarines 



taking tltc ropes with tiictn. By myitis 
of those ropes almost any other boat could 
raise the submarine without Iosm of time. 
The buoys would also greatly facilitate the 
location of the boat. Mr. Terry says: 

“As it seems scarcely likely that the field 
of work of submarines will ever he hi deep 
water— deeper than, say. 120 fi. to 150 ft — 
ami as, if they work In water deeper Ilian 
this they may possibly collapse. I have only 
l>rov ided for salving them from a moderate, 



reasonable and workable depth— such a 
depth, in fuel, as that in which those la- 
mentable disasters usually take place. Had 
svn-h lifting powers been available In the 
fit so of the A 1, near the Warner lightship, 
or in the A 8, the vessels could have been 
at once within half an hour, brought to the 
surface, and nil lives saved, 

41 1 abstain from ail corn merits on the 
structure of the bouts which renders the 
npcimig of a hatch nearly awasli a necessity 




Divers Trying to Communicate with the Imprisoned Crew--- Placing Slings lor Raising the Vessel 
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wbiQ men have lo pass ju and out, and 
on the regulation which compels them to 
wear a dress In which it is nest to Impos- 
sible to swim, 

“It is evident tliat when submarine boat 
drill takes place, a salvage vessel, with all 
diving apparatus, and with lifting apparatus 
should accompany the boats.” 



LEARNING TO RUN A TROLLEY CAR 



Less skill is actually required lo run a 
trolley car than to drive a horse ear, es* 
pec-in I ly if the trolley car lias air brakes, as 
most of Ihein have in these days. At the 
same time there are certain essentials with- 
out which a man Is not safe to trust out on 
it busy street with such a forcible affair 
as an electric car with full power turned 
on. 

The horse car drivers used to learn on a 
titde piece of unused track kept for the 
purpose back of the street car barns; the 
motovmen on the large city lines learn in 
a school provided for the purpose by the 
company, in this school a row of control- 
lers such ns are found on the street ears, 
are set up on a platform and here the stu- 
dents, 10 at one time, are instructed hi the 
.arts of starting and stopping a ear and work- 
ing the hand and air brakes. The Instruc- 
tor also stands on a platform where he can 
watch the work of the men as lie gives the 
bell signals again and again until the good 




1 

Teaching Mutormen 



ones are retained and the dull ones rejected. 
The most difficult part is to tench the men 
how to operate their cars without using 
more power than is necessary. 



All electric arc lamps in London will he 
replaced with Incandescent gas lights for 
street lighting. With the improved gas 
lamp, it is said, ten times as much light Is 
procured as with the electric are light, at 
the same cost, 



PORTABLE SUCTION GAS PRO- 
DUCER AND ENGINE 



The success of the suction gas producer 
In connection with stationary engines In 
England has led to the manufacture of a 
portable type. The outfit illustrated is l2Ms 
li. p. and weighs 5 tons. The truck frame 




Portable Gas Producer 

is steel with as much of the machinery as 
possible curried close to the ground. The 
gas producer is tilt* cooled, thus greatly re- 
ducing the amount of water required. A 
small quantity of water from the canopy 
is allowed to flow Into the coke scrubber, 
so a* to keep the coke moist, and more thor- 
oughly to cleanse the gas before passing to 
the engine. 



TUNNELS TO REPLACE SNOW 

SHEDS 



Millions of dollars will lie spent by the 
Central Pacific railroad in constructing tun- 
nels through the Sierra Nevada mountains. 
This will he done to save the great sums an- 
nually required to maintain the present 
snow sheds and at the same time secure 
shorter routes and reduced grades. Five 
great tunnels are already decided on, one of 
them five miles long. The snow shed was 
considered a marvel of engineering when 
first established, but will soon become a 
thing of history. 



In 1904 this country produced 27.644,330 
tons of Iron and consumed in manufactures 
30,224,910 toms. In 1902 we consumed 35,- 
§86,921 tons (highest record ever made); 
and In 1903, 34,232,399 tons. 
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WIRELESS TELEGRAPHY IN THE AMERICAN NAVY 




COdTrttfil. 390B .hy %T 01 - 



The Wireless Telegraph Station installed on Board the ** Chicago* 
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CURING OF CEMENT BLOCKS 

from pajier 3>jf J»thch WLmmf-ir* read before the Iowrs 
Lament Umth 1 AfiapQlAtian, | 



I, of course, consider nothing but the 
perfect block. Thin means sharp, clean 
saiul, jtiootl cement, proper proportions, 
thoroughly mixed, thoroughly tamped, mid 
placed in the shade, A block well made 
but badly cured, fs worthless, and a block 
poorly made and well cured is worthless, so 
great care must be taken in all stages of 
block manufacture. 

One of the most important features of 
block manufacturing is the curing process. 
A block must cure uniformly. The primal 
requisite in proper curing Is water, mid 
plenty of it. No stated time can lie given 
For beginning the sprinkling, as all depends 
on the atmospheric conditions. Some days 
you can begin sprinkling three hours after 
the block is molded, while nt other times 
five to eight hours will ellipse before you can 
apply water with safety, The moment you 



We hear of some people who advocate the 
process of curing blocks under water. My 
actual experience tells me this is a failure, 
for two reasons; First, it is not practical: 
second, it means extra labor and expense. 
Imagine what an area it would require to 
submerge the product of five days’ labor, 
which means about 600 blocks from the 
average machine. 



COMBINED LOCOMOTIVE AND CAR 



An Eng I Is 1 1 firm is building some novel 
combination locomotive- curs for the Hun- 
garian State Railways, with the prospect 
that the same type will be adopted on Eng- 
lish roods for light service. The car weighs 
14 tons, of which one-half is on the drivers, 
and carries 33 passengers in two compart- 
ments. The engineer and machinery occupy 
a third compartment, while a fourth Is used 
by the conductor and ,; guard.” 

The engine is a high speed horizontal 




Weight 14 Tunis Speed JO Miles; Curried PbJKflgers 



detect the face of mi ! it surface turning 
light. It is a sure sij;n the blocks need walcy, 
mid they must be sprinkled as often as ibis 
is noticed. You can not make them too wet. 
Tins process should continue for af least 
forty-debt hours, or until the block can bo 
removed from tlie pallets, lathed find piled- 
By lathing each tier the blocks dr y uni- 
formly* This water cure eon ti hups from 
five to eight days. All of our sprinkling is 
done with hose and spray, and lids Is on re- 
fill Ly attended to by one man. We have 
found that blocks can only be successfully 
cured hy one experienced niim. What is 
everybody's biislnc&fi Is nobody's business, 
and the blocks can not and must not be 
neglected* 



compound with cylinders 4,7 in- anil 7 in. 
diameter with B^-In* stroke, and runs at 
600 r, p. m., producing 35 h, p. The engine 
£s suspended from the truck and drives by 
means of a spur gea i\ of which there are 
two for securing power in starting, or Speed 
when ninning, as required, The gears are 
thrown In or out. hy a friction clutch* The 
holler is vertical 32 in. diameter* 45 Em high, 
and tired from tlie top through n central 
tube: it carries 270 tbs. steam. The car 
makes 30 miles an hour, using 6 Vi 1 l>s + coal 
and 414 gab water per mile, atul is in tended 
for short or branch lines ns - for late serv- 
ice where it would not pay to operate ft 
train. Cost of operation Is 15 cents per 
mile. 
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EFFECT OF IRON AND PNEUMATIC 
TIRES ON ROADWAY 



JAPANESE TEACHING RUSSIAN TO 

RUSSIANS 



Dust on roadways is largely caused by 
the clumping action of the sharp pointed 
steel shoes worn by horses. If the horses 
could be removed and all wheels rubber- 

tired there would he 
nw » comparatively little 

dust. The effect of 
nil Iron tire Is to dig 
into the softer por- 
tions of the road 
surface, and to crush 
lfoa Tlfe Crushea uneven portions. 

Technics, London, illustrates the effect of 
the two tires. The pneumatic tire flattens 




Hjv a Pneumatic Tire Absorbs an Obstacle 

like a ribbon, atul adjusts itself to the hi* 
equalities of the surface, hut in resuming 





How a Prion mat I c Tlrr Thewa Ur Duet Without 
Pulverizing the Road 

its shape throws off the particles which 
have been raised by the vacuum It produces. 

— m ■ » 

An old man nt Mirror Lake, Wis., employs 
a unique method of propelling his bout mid 
fishing at the same time. At the stern of 
the boat is a paddle wheel like those used 
on river steamers. A chain runs on cogs 
from the wheel to a crunk, which the old 
man turns with one hand while tie handles 
his lines with the other. 



The structural steel business is lively this 
year, and it is said that the demand for 
material for railroad bridges exceeds for- 
mer years considerably. Other branches 
are tike wise rushed. There j# much new 
railroad work and the orders for equipment 
and traek supplies are pouring in. 



One of the most unexpected things that 
lias ever occurred in connection with any 
war is now being successfully done nt 
Himcjf. Japan, At this town are confined 
the 70,000 Russian prisoners of war, mostly 
from Port Arthur, nine-tenths of whom are 
illiterate. With a desire to Improve their 
minds the Japanese government has estab- 
lished in the prison a school to teach the Il- 
literate Russians their men InHfjiiOjTr. Tbe 
Japan Dally Times says; “Thanks to the 
teaching, those soldier# who wore totally Il- 
literate are now able to write letters to their 
homes. It is stated that tile authorities of 
the quarters are receiving inquiries from 
Russia asking If the letters were really writ- 
tea by the senders." 

This certainly is one of the most unusual 
events ever produced by any war, mid is 
as creditable to the Japs as it is valuable 
to the Russians. The Kobe Daily News now 
issues an Illustrated weekly called "Japan 
and Russia" for the prisoners. “The maga- 
zine js to keep the 70,000 Russian prisoner# 
now in this country informed about the 
general situation at the front and the at- 
titude of the various powers iu connection 
with the war, as well ns to acquaint the 
prisoners with the characteristics of our 
people, thus preparing the way for mutual 
friendship ami confidence between the two 
nations after the restoration of peace. The 
first number contains nearly twenty beauti- 
ful illustrations in luiif tone/' 

No wonder the Russians are not over 
anxious about being released. 

* m » 

SAULT SA1NTE MARIE CANAL 



With suitable honors in which high gov- 
ernment officials of the United States mid 
Canada participated, the fiftieth anniver- 
sary of the riiiiiit mis celebrated on August 
3, This ennui is the gateway to Lake fcn- 
perior. Tile first canal was projected by S. 
T. Mason, the first governor of Michigan, In 
1839: work was begun iu 1853 under gov- 
ernment control, and completed in 1855. 
The locks have been twice reconstructed 
and enlarged. The American lock is 800 ft, 
long and 100 ft wide: the Canadian lock 
1,000 ft. long. No tolls are charged. Dating 
the past 10 years 253,000,000 tons passed 
through the canal, a much larger traffic than 
passes through any other canal iu the 
world. 
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QUEER STREET CARS FOR AFRICA 



An American firm of street car builders 
are shipping some odd street cars to Cape 
Town. South Africa. Ifhcao cars arc divided 
into three compart merits, one for first- class 



hundreds of offices hot water anil ice water 
are supplied. Filtered ice water flows 
day and night throughout the year by the 
simple opening of a faucet. But not a pound 
of ice Is ever taken into the building; the 
cold water, like the hot water and the elec- 




Caps Affic«i Street Car 



C-f-uj L*r_v lij .it Car Co 



passengers, seating four people, and making 
a room about 6 ft. h,v 7 ft.; another com- 
part men t for baggage; and a third fur third- 
class passengers. What happens to the 
second-class passengers is not stated; per- 
haps they get out and push, Tlie body of 
the car Is 1|> ft. long, with windows that 
can be pushed out of the way, making a 
semi-open ear in pleasant weather. 

— * « ♦ 

REFRIGERATION FOR OFFICE 
BUILDINGS 



The modern sky-scraper office building, 
with as many acres of floor space as a good- 
sized pasture, is not only heated and lighted 
with its own plant, but In each of the 



trie light, has its own Individual “plant.” 

The refrigerating plant is situ! liar to those 
used in cold storage houses. Such a plant 
in one of the new buildings in Chicago has 
a capacity of 800 gallons of filtered drinking 
water per hour at a temperature of 35 deg. 
The temperature of the water on the 201 h 
story is 45 deg. The refrigerating machin- 
ery is operated by electric motors, and after 
the water is cooled it is pumped by electric 
pumps through pipes to all ports of building. 

From drinking warm water from a jug 
brought out to the harvest field by a bare- 
footed hoy, to Imbibing filtered ico water at 
40 deg, in the palatial office of the up-to- 
date building is a long step, but many of 
the best men now occupying luxurious quar- 
ters have made the trip. 




Water Cooling Plant In the Liriot Office Building In the World; Chicago 
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WHY RAILS FAIL IN SERVICE 



A good rail is of the utmost importance, 
but very few of the millions .who ride in 
safety over the thousands of tulles of steel 
have any conception of the skill and core 
required to produce a first quality rail. 
When rail Is being rolled o careful selec- 
tion is made not only of the steel itself but 
any rails which show imperfections are 
either thrown out or sold as “seconds”, and 
used for laying side tracks or on lines 
where the traffic is light or infrequent. 

Notwithstanding the rigid inspection 
through all the process of making, shipping 
and laying, a rail may be perfect to all ap- 
pearances, and yet be unsound within. 
This condition can only he discovered by 
sawing up the rail, making it unfit for use. 
or by demonstration under actual service. 
Fort una tely unsound rails rarely over give 
way ail at once, but show their unfitness 
by a gradual breaking down, so that there 
is opportunity to take them up before a 
condition of serious danger occurs. 

An eastern road, which has made unusual 
records, covering n period of many years, 
gives the following as the chief causes of 
rail failure in service; (1) Pipes in the 
steel; (2) Presence of n considerable pro- 
portion of blowholes; (3) Excessive segre- 
gation; (4) Coarse granular structure; (5) 
Rough handling. 

Robert Job, chemist for the Philadelphia 
& Rending Ry., says: “To sum up, the re- 

mits of our investigation indicate that the 
greater part of the difficulty which occurs 
today with rails under heavy traffic is due 
to unsound condition of the steel, it condi- 
tion which existed in comparatively slight 
degree in the earlier rails, 1 ' 



BIGGEST AIR-SHIP EVER BUILT 



The biggest air ship ever built made a 
successful ascent to 2,400 ft. from the Alex- 
andra Palace, on July 22. The ship has a 
cigar shaped gas bag 150 ft. long, beneath 
which Is a ‘bamboo frame and deck 123 ft. 
In length. It is propelled by two 50-hp. 




lOO-hp. Air-Siilp 

H 

gasoline engines, which drive four propel- 
lers, The ship was built for the English 
War Department. Four aeronauts ?nnde the 
ascent, the ship having the greatest lifting 
power of any yet built- The descent was 
successfully accomplished, but, awing to an 
accident while landing, the balloon had to 
be cut open and the ear was wrecked. 




Pipe In Steel 



Unsound Steel*- Service 
Five W«k* 



Unsound SteeU*SerriCc 
Five nofifhi 
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HOW TO BUILD A MODEL YACHT 

tty Ale*- E, Quinn, of San Francisco 



Within (lie posit few years the Interesting 
and instructive sport of mode] yachting lias 
become very popular in the spurting circles 
of Sim Francisco. This popularity has 
been caused principally by the efforts of a 
lately formed model yacht club, in the af- 
fairs of which some of the foremost citizens 
of San Frandsoo have taken it great inter- 
est. Quite a few of these men arc naval 
architects, marine engineers, etc. Another 
vital reason for the great hold this sport 
has taken upon the San Francisco public, is 
the donation to the city of a flue lake, espe- 
cially for the model yachting, by one of 




The Flushed Mode) Yacht 

onr most public-spirited men. Mr. Kpreckles, 
whose name the lake now bears. Lake 
Sprecklce is situated in the beautiful Golden 
(bite Park, is about 250 ft. in diameter ol 
its widest part, and around a portion of its 
sslge a stone walk Is la hi, upnn which the 
yachtsmen cun easily go around from one 
side to the other. 

On a Sunday or holiday morning you can 
see nearly half a hundred yachts of all 
sizes, shapes and rigs, sailing upon this 
lake, and the close contests between the dif- 
ferent yachts furnish excitement and amuse- 
ment for the large crowd of interested 
spectators. 

Mr. Geo. W. Glckle, formerly manager of 
the I;nion Iron Works, presented a trophy 
cup to the San Francisco model yacht club, 
and this cup Is held by the owner of the 
speediest boat In each special race; besides 
this cup many other prizes of all descrip- 
tions are won or held by the different com- 
petitors. 



The yachts permit led to enter these races 
must not la* over 50 in. on the load water- 
line, wit h a corresponding will area of gen- 
erally not more than 2.500 sq. in., lifting 
classified according to size, etc., in throe 
classes. 

The following will give an outline of 
how to construct one of these yachts, The 
first step is to build the hull, the best wood 
for this being cedar, and the best metal 
aluminum, the cedar boat (which will be 
described) is cheaper, hut takes a longer 
time to build, as the wood 1ms to he thor- 
oughly seasoned, then shaped exactly on the 
outside to template taken from the lines of 
the plan; after which the inside must be bob 
lowed out until the shell Is about iVin. 
thick, except along the keel, where it is ad- 
visable to Leave Vi in. of wood for fasten- 
ing the aluminum fin which takes the lead, 
and along the dock line where it is best 
to leave Vi in. thickness for fastening the 
deck to the hull. In order to make the hull 
perfectly watertight, it is best to first give 
it three coals of shellac oti tile inside, then 
to glue strips of light canvas or linen upon 
this and then give two or more coats over- 
all. For a boat of 70-in. overall, 50- in, on 
the loud waterline and a beam of 10 in., the 
hull must not weigh more than 7 lb. after 
fhe aluminum fin. Fig, 1, Is fitted: the boat 
complete must not weigh more than 27 Lb, 

For ease in transportation the mast should 
be made portable, at the same time, how- 
ever, the opening in the deck for the must 
must be watertight, and this result is best 
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PLAN 



obtained by placing a piece of %-in. brass 
tubing over a plug secured to the keel by a 
wood screw (See Fig. 2). This tube is made 
long enough to project through the deck. To 
prevent turning, a pin is put through tube 
and plug. The mast may then he put lu 
place or removed very easily. An aluminum 
flanged plate bedded lu white lead is placed 
on the deck where the tube comes through 
in order to make it watertight. 
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The bow sprit. (Fig, 1) Is best miulc 
portable also, mid the most suitable wood 
for this part is oak. The how-sprit cap bo 
titled to the deck of llie bout by means of 
two bnn kets, the otic sit t bo end of the bow- 
sprit made with three leg*, Um< oilier brocket 
necn! only be a common strap limi/kiM- Tim 
material most suitable for these brackets i* 
nininumm, as this metal is light net timl is 
not affected by water. 

All liie rigging fittings, such as rings, 
screw eyes. plus. etc,, had best lie made of 
nhntnimtm also. Two Aluminum travelers 
one for the gilj and one for the mainsail, 



must l>e about 2 In, or more forward of the 
center of buoyancy of the hull, because these 
model yachts are fitted without rudders and 
this is necessary for them to sail straight. 
Tin* lend for ihe size of boat mentioned is 
best cast in dgar shape and must have its 
center of buoyancy directly under the cen- 
ter of buoyancy of the hull, because if those 
two are not in correct relation with each 
other, the waterline of the boat will change, 
making Use ImlL dip either forward or nft 
The aluminum fin on which the lead is fas* 
tened is heat attached to the hull of the 
Wait l if boat is finished natural wood ) by 




must he titled to the deck, so as to give the 
booms enough play. Both should be the 
same length, so the mainsail and gib will 
he on the same angle- This angle depend* 
on the strength of tiie wind and cun he 
found hv experience In galling boom ntsiya 
to he fitted, *o that they cun he adjusted ac- 
cordingly, 

The liest material for the mils is Lonsdale 
cambric. If cane is taken to have the edge 
of the sail running from the gaff to the end 
of the boom, !n the selvage, no trouble will 
be experienced on account of slack or boggy 
sails. 

The center of effort of the entire Ball ores 



moans of two uLuiniinim angles % Sn, x % 
hi.,, or Sr the IjqjiI to be painted ut enam- 
eled, by cutting slots 1 in. clt-ep and 1 In. 
apart, or aw wide apart as will come out 
oven, In the upper edge of the fin and then 
bending the square* alternately to right and 
left. The hull can then be recessed in way 
of these squares, in each of which three 
wood screws fastening it to the hull had best 
he put ; in this way a very smooth job can 
be done. The lead may be fastened to the 
aluminum fin by slotting it lengthwise about 
half the diameter deep,, then boring two or 
more holes through lead and Qn k and fasten- 
ing the lend to the flu by either bolts or 
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wood screws whichever you may prefer. In 
this manner the lead is easily made portable 
and its absence often prevents injuring the 
boat when not In use. 

After your boat Is complete It should get 
throe or more coats of schellne, and the 
same number of coats of Tarnish, leaving at 
least an Interval of two days between each 
coat. Before the last coat the Ixiat should 
be rubbed down thoroughly with ptimk’p 
atone so as to get a smooth and glossy sur- 
face. 



HOW LIONS ARE CARRIED 



For some reason, not stated, the express 
companies object to carrying I lous as they 
do large dogs with simply a tag attached 
and the charges guaranteed. Each spring 
and fall n large number of these fierce ani- 
mats have to be carried to or from winter 
quarters. 




J 

The King ut Beast-* Piiwcdcii 



The moving of these ferocious beasts from 
railroad cars to dens would be a dangerous 
and difficult job were it not for the use of 
what is known ns n “carrying cage.” and 
also the skill of the workmen. This curry- 
ing cage Is so built that the lion, if he be a 
large one, once inside has no room to move 



either forward or back, The sides are of 
heavy planks which are reinforced with Iron. 
The front is barred and the door at the rear 
Is made simply of strong timbers. The cage 
Is carried by means of cleats or handles 
along each side. 

When a lion is to be transferred from his 
traveling den to the carrying cage, the two 
cages are placed end to end and then the 
doors are opened, In the front end of the 
carrying cage a piece of meat is placed, 
whereupon the lion leaps wildly toward it. 
As KfHm as he has passed the threshold the 
door of the carrying cage Is closed behind 
him and he finds himself unable to back up, 
go ahead or turn around. Several men sit 
«ui top of the cage as the Sion makes the leap 
forward, This keeps the cage from tipping 
over. For a very large lion it Is sometimes 
necessary to employ a half dozen men in 
carrying the cage. 

— 

NEW SUGAR BEET HARVESTER 



A new beet harvester which saves from 
$5 to $12 per acre over the old way of gath- 
ering sugar beets is now on the market. It 
consists of a knife something like a plow- 




Bett Digger 



share, which cuts off most of the foliage. 
This Is followed by a roller which carries 
a topping knife, and conforms closely to the 
unevenness of the ground, and cuts off the 
stems close to the beet. The diggers which 
in turn follow remove the beets and throw 
them out upon the ground, These several 
operations are all performed by the one 
machine drawn by a team of horses at an 
ordinary walk, 



GREAT LAKES SHIPYARDS BUSY 



All the largo ship building yards on the 
great lakes are full of work and their ca- 
pacity engaged for eighteen months to 
come. Sixteen mammoth vessels are under 
contract besides many smaller craft. 
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THE FIRST SUBMARINE 



Invented by an American 100 Years A^o-- Called the “Plunging Boat** and 

Declared Impossible 





A full century ago mu ingenious Ameri- 
can* ilushnell by immc, conceived the U\w\ 
of si siibiuariue boat, instead ml tin 1 mod 
i ll] bring torpedo he planned in bore u boh* 
In the wooden bottom of u vessel and sc 
attach n chance of powder 
which w or In 1 r^ fired by 
means of w clockwork mpoh- 
aiilsm, 

IhishmlfV if p i vi u % j d £ 
bout” hmr# little resem- 
blance in shape to the sub- 
marine iif today, hut did 
embody alt its main con- 
ditions, It was egg- shaped, 
resembling two large tor- 
toise shells joined nt the 
edges. 

1 *rop u I sloi i Wi i s see u red 
by means of i wo et ude pro- 
pellers worked liy 1nmil t in- 
tended le give either a ver- 
ticil! or horizontal move- 
meat: to the honk The 

,p torpedo sl consisted of :i 
magazine of 13fl lbs, of 
powder to be exploited when 
1 he i - lock Wi i rk reft i d ieil n 
pertain point. This explod- 
ing machine hail to be set 
going before the hoot start - 



declared a smecess, was not actually used in 
warfare. Xot until 100 years after the ef- 
forts of these two daring Inventors did Hu* 
hornet of the deep heroine a recognized 
means of warfare. 



SECTION or Bushncll’s SUBMARINE. 



A. Air 

B. J#W Si rW. 



on its errand, hence the 
obvious necessity of the 
operator losing no time In 
placing It in posit ion and 
making his escape, A trial 
was actually made in Xew 
Vnrk harbor fii 17715, hut 
Bush riel I experienced the 
name difficulty 3ns more 
modern successors bnve 



C f Pnrssttiv gaugi** dMh of 

iuirtiizi itfitKL' Attfjacr pf JftT. 

D* C&MfaSS. 

IX Jar iKtrpdwCimj Uniter in to 

tanks. 

F-P. F&rti Junift Jar rrrrtxfvirtg WrtftT 
Jr&tti tfljftif, 

E>P, f'ftfc Jonrf fwitj Jaf tfJfeftHf fra M* 
age ttNiirr, 



G ( ff r *f£ r tiin is Jar iiiijsistt n£ AubjA n* jr 

of Ttessaf. 

H, Ltmi fc&Uastmg weight * 

f l Deiaeha&lt trad lUi'ijr&t l 
K. Steering JVfjAfri; 

Mr tju ferruiuitti fl&wJer. 

N. Cf^faisarA Jar exJ/Ading Jot. infer* 

O. Strut, 

P. Fr&JfttrP Jifr Arrimanfsit jfrOftu/xiiUt. 

Q. FttfeUer far vtrik rtf prop ut si on , 



found— that of finding the enemy after Ills 
iK'sit wfl« fttlhmprgert, While ho wsu still 
^enrobing, the* cluck ran down and tin’ 
iiiiiRHziuo wont up, lmt strnnge to relnto ho 
osojii)i*ii. The hoot Ij:ii 1 a loud htitliisl which 
could in* rclonsrd when the operator do- 
f imi to come quick Jy to the eiirftioe. Wider 
but la at was enijiloyed, with n hn imI fom* 
jntmp for oJeoHnj? St whoii desired* 

in 1800 Fulton, ei I so tm American, built 
a subiimrino In Franco, with money fur- 
iiWioil by Vanolpon, which, ;iithou#U 



CLEANING THE GOVERNMENT MINT 



Lnst year $21,240 worth of j*old dv.st was 
Hont]KHl from the tiiiieleori rbimnoys of tbo 
United States mini during tlio annua! clean ' 
lug. During tho your $, J if) i ,i)00 of gold mid sil- 
ver dust were swept from the floors of tin* 
mint, while thousands of dollars were recov- 
ered by burning the work elotbes of phi- 
pin, vos. The mint clean] ng for this year is 
now In progress, every precaution being 
taken against lass of any of tho dust. 
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JAPANESE BATTLESHIP “KATOR1” 

LAUNCHED 



The ’Katori," tlie first of the two big first 
class battleships now under construction In 
England for the Japanese navy was recently 
launched and in a few mouths will be read.t 
to help uphold the dignity of Japan upon the 
high scfis. The vessel was launched accord 
ing to Japanese custom and was christened 
by a member of Japan s royalty— Princess 
Arisugawu. Instead of breaking a Louie of 



lubes. Her total ordnance is capable of dis- 
charging 24.8u(i pounds of shot per minute* 
The tidal coal capacity of the "Kntori" is 
2»TU0 tons. Her engines will develop i 0.000 
hp, There are 20 XlchuiSBe wa termite boil- 
ers in three separate rooms. The heating 
surface Is 44,000 s«p ft.; state area. 1,334 
s«i, ft. The vessel will carry 980 officers and 
men. 



TIME-RECORDING CAMERA FOR 
TRAPPING MOTORISTS 




4 ■ » 

FOOD DEPOTS ON DESERT 
ISLANDS 



wine over the stem, when the vessel was re 
leased a cage of rod and white cloth hung 
aver the stem was opened and out fluttered a 



A time -recording camera has been pat- 
culer] in England with which ii is proposed 
to trap motorists who exceed the 
speed limit. The on merit will take 
a photograph of any rapidly pass- 
ing object and at the same instant 
photographs a watch also. The 
watch Is In a special case which 
lifts an opening for inserting n card 
bearing the date. 

Tit trap motorists, the over- 
sjieedy car is photographed by an 
officer with a rime- camera at each 
end of a pre-dete mi hied stretch of 
boulevard and on the difference ill 
the recorded time and the distance 
traversed the speed is determined, 
while the occupants of the car may 
lie Identified by photograph, also. 

Each watch bus a registered 
number, and is sealed in its case, 
making a trustworthy record for 
coiiri use. 



Thu Ntw ,1a pane st- I* at lie-ship "Kttori' 1 

flock of pigeons mid a shower of confetti — 
a Japanese ritual to their war god Knshima, 
The “Kntori'’ had the heaviest launching 
weight, 9.400 tons, of any vessel ever put 
into the water. When completed she will 
have a displacement of 15.950 Ions. Her 
dimensions are: Length between i terpen 

d lenities. 420 ft.: beam, 78 ft.; draught. 2<» 
ft. She is designed far a speed of 1SV* knots. 
Her armament will comprise four 12*hi- 
guus, four 10 -in. guns, twelve 6- in. guns, 
twelve 12% pounders, three 3 pounders, six 
.Maxim* and five 18-in. submerged torpedo 



The New Zealand government 
lias provided for east a way crews 
by establishing depots where fond 
mid clothing may lx* obtained on 
several Islands oil' the coast. Not 
long ago a French crew, ship- 
wrecked and east upon the Auckland 
islands, were sustained for a consider- 
able period by thin thoughtful provision. 
A i most nf the islands n boat is left, also, 
while finger posts point out the way to the 
depots. The government si earner visit* 
most of the islands twice a year, and no 
island is c tailed less than once a year, 
♦ 

The policemen of Chicago have discovered 
a new method of dealing with auto scorch- 
ers, A hullet hole in one tire brings them 
to a stop every time. 
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THE HARNESSING OP HEAT 

PART JV.^TIHf Stfam 



Having now traced the evolution of hoax 
up to i lie point where 5j hns imparted its 
energy In a mass of waiter, changing the 
latter into steam. It reiuahifl for ns to see 
how this energy is made to do useful work. 
That n mass of heated steam Is vupabiG of 
doing work is shown, hy Hie fael that It ex- 
erts a pressure, tending to move the confin- 
ing walls of the bn i lev outward. The prrde 
!em lt&fore the engineer then, is tn so iippl.T 
this strain that the greatest amount id use- 
ful work may be accomplished. with the 
least a mount of waste. 

'The accompanying diagram shews the 
pflmmon arrangement of boiler and engine, 
so Familiar to every one. Let us trace the 
transformations of energy which take place. 
Underneath the boiler is the coni. with its 
j^tore of energy which we wish 1o make use 
of, We I aim the coal, and ils stored tip 
energy is changed to heat energy: the heat 
gives its energy to the water in the boiler, 
■changing it Into steam, whose energy is 
shewn by Ihe pressure Tt exerts, Conducted 
through the pipe I* tn the valve chamber 
Y t it is ] i ul into the cylinder C, in fltteh a way 
as to push the piston II, and its connect ml 
rod K, flrnt in the one direction mul Mien in 
(he other. pmlnHnu rotation of 1 1 j-c* wheel 
W. Thus out' transformation from the energy 
in the coal to The energy of the rotating 
wheel ?s compute. But notice this— there hn* 
been no energy created at any stage of the 
process. All that we have done is to hike 
the energy given us by nature, a nr] to trans- 
form that energy as best we can into the 
form which we wish it to take. Note this 
also— Ilia t such a transformation is not a 
perfect one. That 3s, do wlmt we will, till 
the heal energy will imt he transformed into 
n i echmii cul energy. Not that any energy 
can ever he destroyed, but that flame of tin* 
heat refuses to enter into the process, and 
persists in escaping into surrounding space 
;u every available point. Tims there is loss 
by radiathui from the boiler and Its settings, 
by radiation from the connecting pipes and 
from the engine Itself, and last of all there is 
a loss in the heat general cd hy the friction 
of t h > - engine. 

One point of great importance hi regard to 
the engine Is thin- that the expansion of the 
steam when It pushes the piston this way 
and that* is done at the expense of its own 
boat In other words, expansion lowers its 



temporal ure,, and Hie useful work which wo 
get our of Ulc sham mbs ii of its heat 
energy. Olndomdy then, wo desire to allow 
si given mass of si emu its fullest possible ex- 
pansion in the cylinder. So. if a simple en- 
glue were used as in the figure, the cylin- 
der ought in be very large and loug T For 
1 1 e-chii ] deal, as well as for other reasons* 
this is u lidos ira hie; su Instead* we use two 
or three 1 or even four cylinders, sending the 
steam through them m succession, allowing 
it to expand a little hi each one, instead of 
Attempting Lj perform the expansion in one 
cylinder. But in any cnae* the more the 
steam expands, ilie lower its temperature* 




ami dually, having given up nil the heat 
which we can extract from it, the steam Is 
rejected through the exhaust pipe. Thus the 
steam serves simply as a medium for the 
conveyance of heat* It Is not the steam, 
primarily. Mini does Mm work, but it is the 
lieat 1 1 1 a I Is con hinted hi the steam. 

It n i list not he supposed that the cylinder 
is diitHl and emptied with steam at holler 
pressure, at each stroke. Thera would he 
Ihtfe expansion if this were the case, mid 
consequently only a little of our available 
energy would he realized,. .\s every engineer 
knows, the supply of steam is cut nlT when 
tin* engine has made a fraction of each 
stroke, and during the remainder of that 
stroke the work performed is done hy the 
expansion of Ihe steam already ndinltleti. 

Theory shows i ha t the efficiency of a steam 
engine depends upon two tilings- -llrsl. upon 
the temperature of the entering sletun: 
oud # upon the temperature of i;be exhaust 
Kleiiiu. The higher the temperature of the 
former mi l the lower the temperature of the 
hitter, the grealer will be the efficiency. The 
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ms in nil way <if increasing Hit 1 initial tem- 
perature is to increase tin- pressure, mid the 
last fifty years has seen a steady ri so In lnill 
er pressures, Tlie natural wa y of lowering 
the tempera lam* of the exhaust Is to 41 1 low 
tile steal m every imsslhle chance for evpaii 
ston, thus extracting every hit of heat which 
it is possible to extract. Taking us a fair 
value for the maximum safe pressure, 175 
]hs. ]H?r square Inch, the theoretical effi- 
ciency of a perfect steam engine is about 31 
per ce 11 I. Hint is, only tliis percentage of the 
energy given to the engine in the form of 
heal would In? available for useful work. 
Since every engine riinst waste a grcaJ ileal 
nf energy in friction, and since heat is com 
slantly leaking nui into the surmtiudlng air s 
I he (Tract tea I efficiency of mi engine is much 
less than t lie above figure. 

MAUL RAILROAD TRAIN BY ROPES 



On a grade of 1 in 42 nut of the Queen 
Street Terminus. fdasgow, mi the main line 
to Kdhibiirgli. the trains are assisted by 
being 1 milled by a rope. When the line was 
first opened in 1S42 it was considered thill 
tlsts incline* which is 1 Vi miles long, would 
he ten sleep for ordinary locomotive power, 
A pair of 80 li. p; beam engines were placed 
at ike head of the incline to work n large 
drum found which mi endless wire rope 
( when first installed the rope was of hemp l 
went down one line, round ei horizontal 
gr no ved w line i , and l ai ck 1 ip 1j ie ntl i er 
I hie, These engines have been almost con- 
tinually n t work since 1842, The wire ropes 



weigh about 24 ions and lust about 15 
months, They pass over grooved pulleys 
between the rails to keep them from mb 
hiu£ on the sleepers of ballast, also to pre- 
serve tlielr p roiier emii’se. 

* * » 

INSTANTANEOUS X-RAY PHOTO- 

GRAPHS 

The long exposures required in X-ray 
photography have been a great dlsnil van- 
tage in its use for practical purposes, Af- 
ter many experiments, however. Prof. Rie- 
dor and Dr, losepli Ttoseiil lia| of Munich 
have succeeded hi hiking instantaneous 
X-ray photographs, The apparatus used 
include* strong electric currents, especially 
good X-ray lubes, very sensitive photo, 
graphic El [ins and Intensifying screens. 
Photograph* of Hie human chest were taken 
in less than a second, the patient ceasing 
In brent lie in the meantime. 

Ta k \ ng phi ilngra phs 1 iet ween heart - ! seats 
was another important experiment fried. 
Tlie period of expoani e required was niens- 
ured by a contrivance consisting of si 
wooden disk. 39 hi- in diameter nt id covered 
with lead, A sector, one-seventh of she en- 
tire surface, was cut from the disk. The 
object In he photographed and I lie sensitive 
plate were placed behind the disk and ihe 
X-ray apparatus in front of I e .. The disk 
was revolved on Sts center oner hi u sec- 
ond, and the open place In it exposed the 
plate to the rays iust one-seventh nf that 
period. 




Wire Cable Hauls Railroad Train 
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THE AMERICAN DIESEL ENGINE 



tty Oen, W. Richer dsun, Consulting Engineer, Chkflgn 



Forty years marks mi important "epoch" 
hi sifetst in on's liv&s. To 1 1 if man of reflect 
jve mind, who mufe’s 1 lii-s age, life lakes* 
on new aspects, Thenceforward the future 
grows more and more uncertain, The longer 
part of life's road now lies behind, am! the 



mx-um pitched in the past with the ftieaiu en- 
gine a* a prime mover. 

Prior to 18^8 the lending prime mover wn» 
tin* simple slide valve throttling governor 
steam engine. This engine was very uneeo- 
Lioiufeiil due to Hie fact that the steam In the 




man gradually comes to realise, whether lie 
likes to acknowledge it or not. that He ts tfs 
some extent a l least on the down grade. 
Naturally the past becomes more and more 
the subject of Ids thoughts, and he Eh uis 
pleasure in milling and recounting the 
deeds of tile years gone by. 

Something of this pleasure of retrospec- 
tion lias been mine in preparing, hi response 
to the invitation of the editor of this maga- 
zine, n description of the American Diesel 
engine and a statement of the remarkable 
economy achieved by it. 

Before describing this engine El is best lo 
give n brief outline of what has been 



cylinder was not cut oil on Ml three- fourths 



of ils stroke was passed, thereby losing the 
lioneihs of the expansion of the steam after 
mil -off, 

I allot 1 this loss was reduced by cutting off 
the steam earlier in the stroke, say nt i^th, 
thus allowing ^jtl)H of the remaining stroke 
for the steam to expand. Below is a fable 
showing iho effective pressures at different 
points of cut-off : 



Sudani i 1 up- olf i!i l Full f.juab , rXi Ibfl t-ffwlEve pTFfl^urfi 
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i-'miH tlio above it is ovitlciil l bat if \nu 
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only get 100 U>. piTtssucu ivith u 

full cylinder of steam, mid you get 4<> !t>, 
effective pressure with only &tU of a lylin* 




SedN/nBE Vitw Diesel Aingirke 

der full of steam ilit 1 quarter cyi-olt' is hy 
fur the must ct-i mum ideal to use. It was fiem 
H. turtle who first brought out this auto- 
matic flit -off g«a r. 

But. -is was the rase with the Diesel on- 
giuos, CurliHH had a Imrd time to introduce 
lies, engines us tin? public was then, as now. 
skeptical n fir nil adopting new and modern 
methods* I ii lias effort to secure husitrieflS 
and introduce hie engines Mr, Corliss, in the 
early days, resorted to the making of Ufi- 
lasiiii J guarantees, often agreeing tn take as 
the price of the engine, the saving of the 
fuel in a specified tiiue* 

Tn 1852 Corliss put a new engine In the 
rolling mill of Ciwker Brothers & Co., in 
Taunton, Mass,, gmi rail teeing to do one- 
third more work than the old engine was 
doing, and where live tons of coal had been 
used per day blit two tons should be used 
to do the same work: and further guaran- 
teed to forfeit $1 per pound for every pound 
per day used in excess of the 1 wo tons. 

Since then there have been numerous en- 
gines on the market, notably the shaft gov- 
ernor type of automatic rut- off gear, claim- 
ing the same economy and In some cases 
higher, and most recently the steam Uirtiinc; 



hut they uJJ want to guarantee the steam 
per horsepower per hour. None of them 
will guarantee Hie cost of the fuel to make 
tliis steam. 

Now at this late date comes the Diesel 
engine showing as remarkable an economy 
over the Corliss engine as the Corliss engine 
showed over the old throttling governor; and 
with the equivalent guarantee, viz.: 

This engine being an oil engine, or what 
Ik known as the interim! com hast ion engine, 
it is possible iu guarantee the cos l of fuel. 

It is guaranteed that the cost of. ur the 
saving made in the lire room of a steam 
plant, i. fc t lireinan s wages, and labor of 
hand I big coal, repairs to boilers, setting and 
grate bar repairs, etc.. will pay for the oil 
Hi is engine will consume. So the saving in 
operation* as compared with the steam plain, 
would equal the total value of the eoul the 
si earn phiul would have consumed* 

In describing Ibis engine il may He well to 
state that there Is no other engine in tin? 
world that works on tl to same principle. Its 
cycle is the same sis the gas engine, such as 
lire well known Otto cycle. There Us simil- 
arity to the gas engine ends absolutely: 
in everything else it follows the lines of the 
steam engine. 

The first stroke is a suction slroke, drawing 
in n cylinder fid] of pure, clean air: on the 
second stroke it com presses this to a tension 
and consequent temperature sufficient to ig- 
nite any fuel which may be injected into 
it; therefore no ignitors ar ji neeoessarv do- 

^ 9 

tug away with this evil. At the beginning 
of the third stroke, a small quantity of fuel 
nil is injected into Ghis red hoi air hi the 
form of spray t by means of u jet of highly 
compressed aii\ and thus in a completely 
atomized state the fuel meets and mixes 
with the hot compressed air in the cylinder, 
burning nine In the pure a in to complete 
cnin bust ion. and during a period of time 
exactly regulated by the governing mechan- 
ism of the engine, generally through 1-lU 
part of the stroke; subsequent to which the 
stroke is finished by the expansion of the 
burnt products. The fourth stroke dis- 
charges the products nf combustion, and 
leaves the cylinder empty and ready for an- 
other suction stroke* 

II should be home in mini] that l lie air in 
l he cylinder at the commencement of the 
working stroke is more than sufficient to 
burn all the fuel that can he Introduced 
while the fuel valve is open, and as it is at 
extremely high temperature, and the oil fs 
injected in a finely divided condition, com- 
plete and perfect combustion is the result, 
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A great many people think Huh ihe power 
expended to this air Is lost, which 

in not true, tor if you drop a rubber bull on 
the floor it will rebound, so It is evident that 
the power expended in comprestfllug the cyl- 
inder volume of pare nir is given off again 
u* (lie shaft of Use online during the com 
Imstioii or motor stroke. 

This simple process, absolutely new and 
siritflnai with Diesel, lias enabled him to nc- 
eumpiish with one- half pint of common 
crude or fuel nil ns much as Ujo explosive 
engine does with :i full pint of the much 
more expensive gasoline. There am no ex- 

plosions in the cylinder of this engine, as 
in si gas or gasoline engine; Instead the oil 
burns gradually to eomplctc combustion. A 
white handkerchief held over the exhaust of 
this* engine will uni become soiled. 

it may be well to stare thal the oil. called 



of steam engine it only utilizes G per cent 
of the fuel expended, Helow 3a a table of 
the efficiencies of the different types of (prime 
movers) engine*: 

Per rf'tfnt. 

\ good s [ i i J vji I v<? stemn i>ligine Utilizes uiily,, ^ 

A |hLji 1 m Corhfia engine uthJzes tmly (1 

A compound ^oiifloiLsiag engine utilize* ettly... 8 
A rchfiitiuj: e< mil null ml or triple rxpunhiiun nr 
turbine utilises only + ril 

T lie lirgl nil euyhH 1 ( cxplcsbe 17^, sitilizrH 

mil y . . . , . 10 

Tin ■ Im'?<| tfft* eii^tlm 1 ^vplusiuU type) utilises 

Il(t1y 1 ■■ 1 ■■■ ■ | ■ ■ - | ■ i ■ m ■ ■ + ■ ■ ■ 1 ■ 1 1 1 ■ 1 | 1 ■ 4. 1 j . l . | ■! 

T1 1 1 ■ Ed kJ n i» n 1 1 m on -ci pio*I v g ) t u t 1 it* es 

J 'I I I ) i, r ,i. _ T _ r ,| .-■^| >rnn rn, a B H u 

For Xcw York or Chicago conditions, with 
coal at $3 per ton. and fuel oil at 4 cents 
per gallon delivered, 100 actual horsepower 
hours cost only Cfl cents for fuel In a 
Diesel engine ns ngjiltml GO cents in a large 
f'orltss engine: or $1.1.0 in the slide valve 
engine generally tisod in small plants. 

The fallowing table shows the paving in 
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fuel oil. is a by-product of the nil ivhneries. 
That Is, it is the refuse after the kerosene, 
naphtha ami gasoline have h<*cn extracted, 
anil ns tills engine will burn any kind of oil, 
and aft oils have the same caloric value, the 
cheapest Is the bcsl for the purpose Intend- 
ed. Fuel oil is generally sold a I from '* to 4 
cents per gallon. 

The Diesel people guarantee 100 horse* 
pmvor for one hour, under your own operat- 
ing conditions, with not to exceed 8 gallons 
of oII h or 150 horsepower hours, which Is 
equivalent to 100 kilowatts on the switch- 
bourd, nu 12^ gnllniis of nil; fltul will pay 
fnr nil oil used In excess of this. In actual 
practice this amount is reduced 2o per rent. 
Consequently with this large margin of 25 
per rent they would be safe In paying #1 
per gallon tor all oil or fuel one can burn 
in excess of their guarantee. 

The reason that this engine is able to 
show such a high economy is due to the 
Piet Mud It s beat efficiency Is 40 jut vent of 
the fuel expended and works on the cheap- 
est grades or fuel nil. 

While (he rorliss engine is the best type 



DirsH engine over slide valve engine, for 
each B* 11. ]\ 3.000 hours per year, 50 H. P. 

in im II. l\ 

The fuel epnstimptUm in the Diesel engine 
Is proportional to the load. Therefore, on 
variable load from half to full power add 
no per c ent to the above saving* No fireman 
needed. 

It will interest some leaders to compare 
the relative features as to space occupied, 
weight and attendance required by the 
steam and Diesel engines respectively, Por 
illustration take a lCMIdqv, plain Imi'iznntnl 
i'orlins engine, Such an engine will Occupy 
about a ft. by 25 ft. of floor space, to wlilcii 
must he added floor spa cc for flywheel and 
In the boiler room for boilers, feed water 
heaters, amt pumps of not lews Hum 10 ft. 
by 40 ft. or a total of 7G5 s<j. ft. A Diesel 
engine of 100 hp* occupied 5 ft. by 12 ft, or 
a total area of 60 sq. ft. There are the fur- 
ther economies of stack, piping, valves, etc.* 
which are Inc vita Me in the use of a steam 
engine, 

A natural query to make is one regarding 
the method of starting (his engine. This is 




032 



POPULAR MECHANICS 




done by compressed air from the auxiliary 
reaervuir, A handle mot shown) throws the 
fork (see illustration) bo ;ih to move the 
to he emus of the first cylinder along the 









Sectional View ol Valves. 

rnin sha ft . and brings into oporntl-oii n Mtsirt- 
iiiK cam operating a starting valve. Tht* 
valve simply admits t-omprcppcil air to drive 
llu i piston for mu- or two revolution* and 
llir compression is then siifflrtoiii in tin* 
ist her cylinder* in ignite the eiinrgf 1 1 1 those 
i^timlvrK. The starting cum is automata ally 
Nil row n suit of notion anil t lie admission and 
exhaust rains thrown in when the handle is 
iet #>. ' 4 



FIRE ALARM BOX THAT HAND- 
CUFFS TRICKSTERS 



Whim the in* vy fire alarm liox. rerenlly 
pal rnini is Installed, fire companies will no 
longer I jo called out hy false a Inn us— or, if 
they are. the miscreant will iwolvfc Ids flue. 
The box lias a small door in front* and im 
tnrd lately 11 lis Is opened a large gong in 
tin- box begins sounding, attracting atten- 
tion to flint plncjp. On tin 1 inside are two 
snail! doors, having n slot through whieh 
the hand must ho thrust In send in an 
alarm, As the parly sounds the alarm a 
rubber- lined aluminum handcuff snaps 
around Ills wrist, the slotted doors fly open, 
releasing the hand ruff and three feet of 
rlinin. and the party is a [prisoner until the 
fire company arrive* to find out where the 
fire is and release him. lie can* however, 
rinse the large doors of the box and muse 
the I arge gong to cease ringing. 



WHY MOTOR BUSES WILL NOT 
DISPLACE STREETCARS 



Motor bust 1 '! are coming Into common use 
in European cities, a ml to a limited extent 
in this country, but are not calculated to re- 
place street cars, at least until several econ- 
omies can be effected. 

The cost for power is less per passenger 
in the case of the street car, as metal wheels 
on steel rails cause less resistance than rub- 
ber tires till even tile best pavement. The 
cost of the rubber tires }s another reason, 
as records show the expense for tires to be 
about 4 cent® per mile, against 2<A cents per 
ear for rails. The power cost is 24 cents 
per ton for electric cars a ml J?0 cents for 
gasoline. 

» «♦ 

TIN PRODUCTION IN 1 904 



The wovlUV production ef tin in 1904 was 
92.243 tons, (if which 159 tons was mined 
in the I'nited states. Tilts country im- 
ported 40,382 tons, valued a| $ 21 , 486,311 
The world’s consb nipt ion exceeded the pro- 
duction by 2.512 tons, 

— 

PARIS MOTOR BUS 



The [lavements of Paris arc mi usually 
good, being chiefly asphalt. The conditions 
therefore for vehicle travel are excellent. 
The extensive omnibus system by means of 




Bua t.Sctl Lrt Puri* 

which the citizens largely l ravel is to hr 
Hmiigcii from animal to motive power. Tim 
illustration shown the hus which ha* Ih>pm 
adopted, gasnUhi- ciig$nc*H ajr ennleth being 
used. 
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FATAL ACCIDENT WITH AEROPLANE 



Aeronaut Maloney i’alls 2,21)0 Feet “Did Not Know Mast Had Broken = ° Experimental 

Flights With Machine To Continue 




White Cross Shows Where .Mast Was Broken -- Aeronaut Miluncy in hadilte>> Prof. Montgomery. Ihc 

Inventor, at the Right 



The promising experiments at Santa Clara 
College, California, Illustrated In July, and 
which attracted world* wide attention, are 
temporarily delayed through the fatal acci- 
dent to the daring operator, John Maloney. 

The aeroplane lias no direct means of as- 
cent or propulsion as yet, and a Balloon has 
been used to tow it up. When the ascent 
was manic one of the ropes failed to release 
properly, and it is believed, broke one of the 
two masts on the aeroplane. Maloney evi- 
dently was unaware of this, or else took 
chances he should pot have done. At a height 
of 2.200 [t. lie cut loose from the balloon and 
glided down wants for over 1,2nd feet. He 
then undertook a dive at an angle of €0 de- 
grees through a distance of 100 ft. Ordin- 
arily the machine could stand the necessary 
strain, but this time the back wings col- 
lapsed and the aeronaut lost control. Cling- 
ing to the aeroplane lie fell to the ground 
through from 1.000 to 800 feet and died 
twenty minutes afterwards. The accident 
was witnessed hy hundreds of spectators .and 
when the aeronaut was railing and seen to 
lie doomed. Rev. Father Bell, one of Hie pro- 
fessors and a close friend of Maloney, un- 
covered his head, raised his hand and ad- 
ministered the final Messing to the unfortu- 
nate man. 

Maloney made desperate attempts all the 
way down to control the machine, but with- 
out success. 



Prof. Kfwmiftgh writes; "In the aoooui 
pu uying picture I have marked a portion 
of the machine called the mast. The bal- 
loonist testified, at the coroner’s Inquest, 
that when the balloon made its first leap 
from the earth, Ibis mast was broken by one 
of the ropes that were used to liberate the 
balloon, A break in that part of the aero- 
plane would not he dangerous In slight (lips 
and curves. It would, however, account for 
rhe mishap after the deep plunge mentioned 
above, for at the sudden turn there would 
be more pressure above than below the 
wing surface and (lie back wings which, 
on account of the break, wen* free to move 
down, would naturally sink In and cause a 
backward somersault, which was in fact 
observed. 

"Several aeronauts have already applied 
fur leave lo opera le the machine, one of 
them after having witnessed the disaster. 
They seem lo attribute Ihe accident to ex- 
cessive boldness on the part of Air. Maloney, 
and in all trulh he was extremely bold.’’ 
• ■ » 

A new typo of milk ear used on the fh-eaT 
Northern Railroad of England Is lit led with 
a special adjustable ventilating apparatus. 
The milk is no longer nearly churned into 
lmttcr by the oscillation. Even on sharp 
curves at rapid speed the oscillation Is 
scarcely noticeable. The milk vans arc 45 
ft. long. 
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TUB MANUFACTURE OF CEMENT 

POSTS 



B) - H. A. Low, in OentreW. 

The growing KcnfoltJ of suitable timber 
for ppst^ and the increasing cost, have 
caused a strong demand ior a substitutr 
whicli wilt at the same time be cheaper 
and durable. To meet tills urgent demand 
engineers and inventors have brought for 
ward sretd posts, east' iron po*is p cut stone 
posts and finally concrete or artificial stum- 
posts. These latter have tna-n tried and 
not found wanting. The principal mate- 
rials for their maim furfur^, sand nr gravel 
and cement, are easily obtainable In every 
locality, and what is a determining factor, 
are remarkably cheap; The third element 
n ni'pssavy in die manufacture is n steel re- 
infoieeneut. 

After all experiments and ventures have 
been tried, it 3* now n known fact that the 
best and cheapest relnformneiit Is steel 
wire, cab ted tightly, This great value of 
steel wire reiufoivi- input is obtained from 
the well-known principle and scientific fact 
that steel in tension and concrete in eom- 
prewsioii are the best materials ust*ii 5 is 
their strongest, way. The 1 ehifon einenl 
being decided iiirnu, tin 1 next. step is the 
position of tlds and the metlnui of making 
the post. 

The best plneo 10 have the reiiifon euient 
13 ;in the corners of tlxe post* because the 
greatest strength Is obtained by so pine 
ing, and the nearer to The edge ihoy can 
be p! a teed, without dainger of tin- [Concrete 
breaking mu under the strain, the better, 
r have fntmd that in am ordinary line post 
ihc wires should ho placed within a half 
inch of the edges* By placing the rein- 
forcement in eaieh corner of the posh two 
wine in tension are always secured im 
matter from what direction the si ruin 
comes. 

The next n tnauTgratlon is the method or 
process of making the conenbo. I have 
found that Hi* lamped or dry process ham 
licit been as .successful In tests as the wet 
process product. Tlie latter uses less re- 
incutp makes a. denser post and gives the 
cement enough water to make nearly per 
feet crystal h m lion, at the time when II 
needs it. ;md not after the initial set luts 
taken place. The tumped post is more sub- 
ject to Tile action of the elements, ami wu 
ter penetrating it readily makes it liable 
tn injury from the frofth The wet process 
post 1 m ^ 31 sr laae 00 I he surface that makes 



f 

■i nearly impervious, t urthcvmijre, there 
cun be nu uct*i i rate pJap J ’''*.or the reinforce 
jug wires with the tamped post, for the 
reason that tin* tamper will displace the 
wire, a < id the concrete will not form 
around and unite with the wire, sinking 
into the shoulder of the twist and not ah 
lowing tin 1 wire to stretch as it will when 
wet enough to pour. All In nil, ! believe 
that tin* most, successful way itj make n 
it 1 nee post is to poor It. 

After posts have been molded and the 
concrete has set. they are ready for the 
lining, which should be done in the man- 
ner of other concrete products, Keeping 
them well sprinkled. The post* can be 
used in thirty or even twenty days after 
they are made, but it is advisable to keep 
■ hem at least sixty days previous to set* 
ting out. 

The posts, being made of tnie concrete, 
filW con stain \y harder and latter by ox- 
[insure to tin* weal her. I have observed 
posts that have been allowed to freeze in 
a river and tJuiw out tlltlt were apparently 
stronger than before. The farmers of to* 
day are olive to every meritorious article, 
they read their fa no journals carefully, 
and they are aware of the fact that there 
are hoiup posts better than wooden ones. 
They have the money to invest in a post 
that offers durability and they are willing 
io invest it. The field for making the posts 
is unlimited and the demands are immense. 
To fence the Untied States farm lands, 
properly, would require the enormous mm, 
her of over three and one half billions of 
fence posts. The possibilities of the bush 
ness ate simply enormous. The con sump 
Tfom of fence posts In this country today 
lunches so high a figure as to stagger the 
mind- A conservative estimate shows that 
tin* number of posts in use at the present 
time in (he United States is 3,446,545,628. 

I lie field Is an especially alluring one and 
is sure to bring tin an rial success to the 
progressive business man who enters It 

promptly. 



A speed <>f 130 miles an hour is declared 
by a French automobile engineer to be the 
maximum attainment possible to automo- 
biles, while maintained at the present 
weight. M- Serpollet has determined to ap- 
proach this limit as nearly as possible, and 
is now building a machine designed for a 
speed of 125 miles per hour. The weight of 
the engine, without steam generator or 
I toller, will he 330 lbs. and the motor will do* 
velop over 200 hp. 
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AIL the artiidcM *C- 
pcariiij? In this dc* 
par t men t are reprint- 
ed in book form at 
the end uf each year. 




NOTES 



Contributions to 

this department Ate 
invited* Jf you have 

Worked Out h pod 
Idea or know of one, 
please send it in. 



CHEAP PAINT FOR ROUGH WALL 

SIGNS 



A solution cmi^stUi^ uf urwn vitriol 
stirred list i> II me milk makes mi excellent 
cheap yellow coating for large signs on 
rough dcud walls, rocks, cliffs, *?tc^ says flit* 
Muster Painter, The pa sto will he green at 
first from the ^cpaniLfng protoxide of i ron * 

I nit after it is applied ami dry will become 
yellow by oxidation in ihe air. It nil lie res 
firmly to any (airfare find will not wash 
off. Tin* color Is darker or lighter, firmrib 
lug to tile o mount of green vitriol need. 

4 * » 

HOW TO FASTEN A RING TO A ROPE 



The writer has used 
the method shown in 
the a o e o m p a n y S n g 
drawing in fastening ;i 
lull tor rope tu the ring 
of the halter, (ml it is 
apparent that the moth 
nd applies to any simi- 
lar ease where ropes 
and ring!* are used* 

The advantage is 
that the ring him two 
thicknesses of rope to 
wen r th roti gl i l>i h fore si 
break can occur* The 
free end of the rope Is 
fastened down to the 
other with a cord or 
wire. If henry wire 
must be used, it may 
lie wrapped as tightly 
as possible and (lieu 
hammered flat,-— Con- 
tribtited by Joseph It. Kell, Million, Ohio* 


PIERCING PUNCH OF PIANO WIRE 



Plano wire makes :m excellent piercing 
punch for piercing holes in sheet metal, says 
si correspondent of the American Machinist. 
The punch Is rather difficult to make, hut m 
good for piercing holes of the same di- 
ameter the thickness of the metal, or 
when the metal is unusually tough. 



HOW TO MAKE SIX-SIDED NUTS 



r;ood Iron Will be required for this pur- 
pose els pour Iron will not stand the thread 
cutting. Take a piece the size the nut is to 
he and cut the nut. Do not cul from the 
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Making m Six-Sided Nut 

fl;it till io, says tin 1 Amerifau ilhu-k smith, but 
hold the iron on the hardy as shown in the 
II lust rut ton ;t I A. B shows the punching 
operation, fiiiisliiiifi the shapr and 1) shows 
;i | in If of long* far holding the nut, which 
must he ina# thinner, as *4 in. is a tittle 
too tlitc-k. Finish the nut an a phi from 16 
to IS it). long, 

s j » » * 

EMPTYING AN OIL-BARREL 



The illustration shows ;i mol bod of emp- 
tying nil from the barrel (hat will do the 




work in from ten to fifteen minutOR. The 
apparatus Includes the following 1 parts: 

A, pump (any old pump will do) : li, hose; 
<\ bush on hose; D, oil barrel: F, large bush- 
ing: F, *4-111. pipe; if, ^-iti. oibaw; I, oil 
tank. The it]] is formed out by air. — Con- 
tributed by Alex Mflttley, Menominee, WIr. 
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PIPE CLAMP THAT WILL NOT 
CRUSH OR MAR PIPE 



llnvmtf ocv-isitm to (Jo f»om(‘ pipe llttl 
with Ui'iisss anti niokt>l pipe [ iuiide use ot’ tlic 
folio wlnp kink to hold same In an ordinary 
pipe rifle, the object l»einjr to yrjp tlio pipe 



IRON COUP UN a 




LEAD LINING- 

Safe Pipe Clamp 



tightly, but not mar or sc h i"atcrli or even crush 
It, nfi an ordinary pipe vise would: 

The clamp is mailo of a common iron 
coupling quo &lsie larger Than the pipe to ho 
held. i. e, F for fJi-in. pipe use a 1 im coupling 
Slip the coupling over the short piece of pipe, 
ami using (he pipe as 31 nnvndreF poqr melt- 
ed lead around U P filling up the coupling. 
When cool, slip the coupling off the pipe and 
saw It in halves, using si hack saw. You 
will now have a clamp made of two halves, 
one of which is shown in the II lustration. 
When using sprinkle tlic clamp with plaster 
of parts and you will get u never-sllp grip. 
The threads of the coupling are nil that Is 
required to hold the lining. It is cheaper to 
make u whole set of these clamps than 3t is 
In buy a special machine, — Contributed by 
John Weldon. 433 Columbia £4., Brooklyn, 
X. Y. 

— # » » 

SIZE FOR PLASTER WALL 



flaxseed In water and apply to the 
wjtll, or it may he applied over si first coat- 
ing of paint. This si^e is useful on wood, 
also. 



HOW TO ESTIMATE WEIGHT OF 
WROUGHT IRON AND OTHER 
METAL BARS 

Th e weight of a lutr of iron, steel, copper, 
lOml or brass may he very quickly and quite 
accurately estimated by the follow lug 
foniiuhb Multiply the dimensions and add 
fine cipher to the result, Then divide by 3 
ami the Ami) result? is the weight in pounds, 

For example: Take a liar of wrought 

Iron 20 ft. long by 2 hi. thick by 4 in. wide, 
and we have 20x2x4=160. Add si cipher, 
which gives 1 F G0O and this divided by 3 gives 
533^, which is the weight in pounds. 

For east Iron deduct Ai from the weight 
of wrought iron. 

For steel mid 1-4S to the weight of 
wraught Iron. 

For cupper add 1-7 to the weight of 
wrought iron. 

For lead add V& to the weigh i of wrought 
Iran. 

£ 

Fur brass add % to the weight uf 
wrought iron. 

Contributed by Anthony ] lasejmatu New 

nrkp X. J, 



A HOOK KINK 



Fig. 1 shows a common hook whose bad 
feature Is that when hoisting, point A cate lies 
nii any projection it may encounter* If the 
eye is turned around as shown in the side 
view. Fig. 2. point b will strike a projection 




and point « will safely pans by the projec- 
tion.— i 'otitr Minted by John Wehloti* 433 Co- 
lumbia Pt, Brooklyn. XT Y, 

» i » 

A gill uf shellac varnish added to a gallon 
of aspbaltum Is a good hardening agent. 
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HANDY BURR REAMER 



When Vi i I It'd stool plates haw been drilled, 
especially one* 1 % In, or more in thickness, 
tlmy luivo a burr around the upper ami lower 
>*dge of the hole, A reamer that will i|Ulck- 
ly i-iit these off anil save a lot of chiseling 
may he made as follows: 




Have the blacksmith lmml a piece of %- 
In, square hud steel, about 15 In, long, to the 
tjhape shown in the illustration at A, Tem- 
per this device, fir i nil it square and sharpen 
a I tin* points c and D, where it Is to cut tin* 
burrs. Place tills reamer ill the drilled hole 
<11 in the sketch ) and turn it round and 
round n few times until "it Inis cut the tup 
and bottom edges of llm hole smooth, — Con- 
tributed by \V. .1. Slat lory, En is worth. Pa. 



The largest nine sheds used for rooting 
are 8x3 ft, in size, 0.053 In, thick, and weigh 
1 lb. 14 uz. per square ft The roof must 
he laid ao as to give the material plenty of 
I day. as (he ex pa it si on and contraction of 
Kitic is greater than flint of any other metal. 
Under extremely high temperatures ssluc 
gives off a bright green flame, which fact 
has given rise to the belief that it i& in- 
fla mumble. 



CONVENIENT CENTER GAUGE 



Hie sketch shows a method I have found 
very convenient, and which will be under- 
stood from the drawing, for truing or lining 





DRESSING OIL *OR WHETSTONES 

AVlicu il i is to d reftp oil or whet- 

atom's, lewl them tm the emery uht'rl. hold 
ii:<r them on the 1 flat This rciiulrcn 

from three in five cijimUo* mill makes them 
like n mv stones, — Contributed hy T W\ 
Itmwn, Heu^wlii^Tt l ml. 

ADVANTAGES OF*ZINC ROOFING 



The uil van titles of ssinc roofing over other 
ranting materials i* tGOefviug more or U-ss 
ill tent Ion i*i this eoimtvy of into. The claim* 
for i ho siijjOTiorlty of ssinc for tlds purpose 
ts based on it n tenacity, its density, it* dura- 
bility. the f art that it is not inflmumuhln 
and thnt a thin cooling of oxide forms upon 
tho stlne when exposed, this coating llehig 
hirioluhlc an winter and becoming a perma- 
nent |i rot r ett n n , p fe vei i ti n j? f n rt h er eorro - 
si on and doiiiK a way with the nwjfSBlty of 
painting the roof. 

ZEne ope and onedmlf times lighter 
and four times stronger than the same nub- 
stance of lead. Did sdne when stripped from 
n roof is m\A to be worth one -half its orlj?- 
inn I value. 



f>C 2 WITH CilKE DN tt NT £ Ft& AT 8 . 

up the centers in an iron turning lathe, liy 
taking a piece of sheet steel 3/64 In. in thick - 
ness any skilled machinist can make one hi 
a short time. This device ciln be used for 
thread tool centering as well as lathe cen- 
ters at 60 deg., graduated pitch, Tills gauge 




f*3 FULL SIZE 

can be graduated the same us any other 
center gauge: on one side Htlis and! 2f)th?<. 
aid on the oilier 24ths and 32 nth* Jn frac- 
tions of nn inch — Contributed by F. M. D., 
Rock Falls, Illinois*. 

... 4~^* — 

Rubbing a window pane with lint* aatid 
and water will make it obscure, yet diaphan- 
ous, says the Master Painter. Another meth- 
od is In cleans'* the glass thoroughly, then 
moisten it with hydro- fluoric acid. When the 
acid has eaten tho glass enough, wash it off 
with plenty of clean water. 
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FIRING A GAS ENGINE WITH A 
TELEPHONE MAGNETO 



USE OF THE COMPASS IN LOCAT 
ING POLES OF A GENERATOR 



Numerous letters have reached us asking 
If tilt? following statement p which recently 
appeared hi tliis magazine [s not a mistake, 
Tim sta teinehl was; 

1 While the dynamo is In servlee, bring the 
ain't]!- Seeker end of a compass needle near 
enrh of the | tuh i s p Those that attract this end 
a iv north poles ami those repelling it are 
* m th j Miles." 

What has milled is the common mistake o f 
railing the north-seeking end of the compass 
needle a -hioitli pole.” In reality that end 
of a compass needle is (he south polo nf 
l he compass } otherwise it would not seek 
the north magnetic pole of the earth, hernnse 
like poles repel, Heuee when a compass is 
brought within the influence of a generator 
that fs the north or positive pole of tin* gen- 
erator which attracts the north -point mg end 
of the compass needle. 



The magneto out of mm old broken tele- 
phone can easily he used Instead nf batteries, 
for running a Lias engine. The batteries an 
usually a source of trouble* especially If the 
engine ts used very nnn.-h. 



HOW TO MAKE A LEAD HAMMER 



head hammers are useful when assembling 
parts which ii Is Impnrtmn Hot to mar. 
sni 1 !] a hummer ran he made In the shop, 
says a correspi oiden | of tli* 1 .Model Engineer, 
London. 

In the i eider of a pieee nf 2dm tube, 3 or 
4 in. long, drill a n \-Uu hole and then, -cut- 
ting through the center of this hole, saw the 
tube in two, Through a foot -length of %-ln, 
rube* drill two %dm holes at right angles to 

Fig. f. Fig. z. 



Magneto Connected 0* Engine 



lu connect the magneto,, saw out a 
pulley a lit lie narrower than t he large cog- 
wheel cm the machine and ^ In. thick., Then 
8 crew off the handle and bore a hole in the 
center nf the pulley huge enough to Ht the 
screw from which the handle was taken, 
Xow screw on the pulley and you will Hiul 
it will hold very securely, Fasten the mug 
tieio to a block of wood and nail the block 
to the floor* Take an ordinary sewing ma- 
chine belt and connect It around the main 
pulley on the engine* and a V -groove on the 
wooden one of the magneto. 

To make connections take the two wires 
from the magneto and join them to a spark 
coll and from there to the engine, — t mitrlle 
tiled by E. !k KUpsteim 11U Prosper! St ip 
East Ornug©, N\ J. 
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SOLDER FOR ALUMINUM 



Fig, 4‘ 

Cf7(/ pf&/f 



What is reported to he the most success- 
fid solder for aluminum yet secured, con 
ststs of tin 64 parts by weight, zinc 30 parts, 
lead 1 part and aluminum 1 part, to which 
add a small portion of resin. To solder, 
clean the surfaces and face with the solder, 
No chemical Is used, but the surfaces of the 
parts to be soldered should he gently heat- 
ed to assist in making a good adhesion. 



Details of Lead Hammer 
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each other, omr -■).* in. from one end of i in- 
tulie mid the other lVi in, from the wniu* 
old, Tins last tube is for tin* handle, 
Procure some ordinal}* moulder's stand a ml 
bed the two halves of the large tube in it. so 
that the sand holds the two parts t cither. 
Into the Hi-ill. hole in the large tuhe insert 
that end of the handle tube that has the 
two Utiles. Against each etlil 01 the 2-iu, 
tube, lildce u piece of tin to keep the molten 
lend from limning out. Bunk up the tube 
end etlds well with sand, leaving at vent 
hole on top for air to escape Paul' molten 
lead down the inside of the handle until 
the large tube is full. When cold remove 
the halves of the large lube and the lead 
head will be secured to the handle by the 
two %-ln, holes ill the handle. Flff. 1 is u 
sectional view of the 3- in. tube: Fig. 2 is an 
end view of the same; tig. 3 shows the han- 
dle, and Fig. 4 shows mould with handle, 
ready for t-nsllng, File around the edges 
of the outer end of the handle. 

♦ » ♦ 

INTERCHANGEABLE SCRIBER 
POINTS FOR PRICK PUNCHES 



The priek -punch shown in tin* Illustration 
is made so that a number of liiterdmugeuhle 
seriber points may be substituted as re- 
quired, This is a handy tool for the port- 
able kit of it traveling mechanic. Its priori - 
pail advantage, says a correspondent of 
Machinery, Is that the point can he kept 
sharp easily, since tin* cross -sect inn does not 
increase In six* 1 iutu‘li up to the holder. A 




Prick Punch With Inter cluing* aid* feint* 



poiLil can be substituted for one Dial hai- 
been ground away without going lo the tool 



FI LUNG FOR CRACKS IN FLOOR 



t racks in a new floor that is to be stained 
and varnished may be lilted with u putty 
made as follows, Dissolve 2 parts rnrrnmm 
nine in 14 parts water, then mix in 4 putts 
plaster of ptfrls and 2 parts litharge. -Mas- 
tlT P!lUltl'!\ 



HOW TO MAKE A WHISTLE FOR 
A STEAM PLANT 



lit a plant where there is mi whistle this 
convenience can he contrived nut of a piece 
ef 4-in. brass pipe I ft. king. A correspond- 
ent of the Engineer's Review tells Low to 
make such a whistle. 

Make a center piece. A in the sketch, out 
nf a piece of brass and drill three link** in tt. 




I'ile away three sides of this disk, t\ l> and 
K to provide for steam passages. Make holes 
in the lube to correspond to those in the disk, 
tit the disk hi the In be as at I i. Fig. 1. and 
run pins through the holes hi the tube to 
1 1 mse in the disk. Gilt the plus off even with 
i he outside of the pipe and solder Hr inly. 

Above the steam passage In the disk mnl 
in line with them flic three rectangular 
holes. l-\ C, In the brass pipe, fin the upper 
side tile the edges down to form a sharp lip 
HI, Fig. 2). Fit round disks to the top mnl 
bottom of the whistle having the lower one 
drilled and lapped for n steam pipe. 1- This 
whistle makes a sound that eitn he heard all 
over the plant. 



STEEL-BLUE ENAMEL. FOR ANY 

METAL 



An enamel for ns* 1 on any inelal and which 
will keep so long as it is lightly corked is 
made as follows: 

Dissolve 1 peri of borax hi 4 parts of 
water. Macerate -> pints idea died shellac 
in a parts of alcohol, saving out a sum 11 
portion of the alcohol for dissolving methyl- 
ene 5 due of sufficient amount to give the 
culm- desired, Heat the watery solution to 
boiling mnl, constantly stirring, add the nl- 
colmlie solution. Stir out all lumps and add 
the til ne solution, before applying, dean 
the oiet id bright with an emery doth. Ap- 
ply eiuitivel with a sofi brush. 
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TOOLS AND DEVICES FOR BENDING PIPE 



A corner fitted up with tools and devic. s 
fi>r working with and bending pipe will hr 
found a convenient tlud profitable depart- 
ment in many shops. Very little space 
'vi mid he required, and with the proper up- 
pa ratus the difficult tusk is rendered light 
a in L easy. 

The result of trying to bend tubes or 
pipes with .1 section of steel rod is shown in 
tig, I. The tube wall is crushed in and 
when fiirtln-r doubled fiver is completely 
ruined i Fig, 8). Sometimes, where it la at- 
tempted to head the metal hack to restore 

the fractured pit , it splits ns in Fig, 3. At 

this point the workman probably tries to 




fig. 4 



l in. in diameter could be made from com- 
mon stef 1 ! wire and bung up in order in the 
pi lie- bend illg corner, The method shown in 
I' ig. 9 involves the use of a piece of wire 
lo lit the inside nf the tube. This i» a good 
method for bending tubes of small diameter. 
By it II these methods the pipe can he bent 
cold, 

Pipr-bi-iidiug forms are shown in Figs. 10. 





Fig. lu Fig. II 



Fit 12 




Hj 13 




remedy the matter by brazing on metal rings, 
us 111 Fig. 4, 

All this trouble could be avoided by melt- 
ing rosin in u good-sized glue pot and then 
with it ladle pouring it into the hollow of the 
pipe or tube* as in Fig. 5, When the pipe 
is Hik'd, plug the other end with n wooden 
stopper and yon have a solid wall as at F. 
Fig. a sectional view. Or, if preferred, 
or more convenient, the tube may he packed 
with clay, fir hi G- The spiral spring method 
in shown in Fig, 8 and a set or springs for 
this purpose ranging in size from % in, to 




fi|. 7 



f «S- 5 




11 and 12. Tiie small round forms are metal, 
but others mny be made of common hard- 
wood stork. Shaft stock, 2 or 3 in. In diam- 
eter, may he used for a form like Fig. 10. 
Secure the shaft to a Arm base of wood mid 
effect the betiding much as in bonding over 
the point of the anvil. Hardwood is used for 
herds of large diameter, as In Fig, 11. 
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The bending device shown in Fig. 13 is 
made of wood and Is very handy. To make 
Jt select a piece of hardwood 4 in. sijunre 
and 3 ft. lon^. Bore straight through one 
ride* using an Inch bit, mid then shape the 
beveled places by working down the t a pel's 
of the two holes, Fasten it securely to the 
work bench by means of holts. This is for 
light service, says the Blacksmith and 
Wheelwright, I or heavier pipeT amt tub 
frig - ft "woodeb form like Fig. 14 is useful, 
and may he bolted to a projection of t hi- 
bench. Rend the pipe over as far as possi- 
ble with the hands ami then drop a loop of 
rope, SI* over to hold it in place. 

A set form bending device Is shown at 
Fig. 15, The block for the base is cut nut 
in the desired curve and a piece of hard- 
wood. X, Is shaped to correspond with Hie 
curve In tile base and Is fitted to the shaft 
1\ The shaft ean be raised mid lowered, 
turning the crossbar as it is threaded, 

Fig. 1G shows a revolving disk bending 
device. This consists of a small lower wheel 
of Iron or steel having a shallow groove 
ijtist deep enough to grip the pipe) and a 
larger tipper wheel, (X driven by a wheel 
for a belt as shown. Roth the upper find 
lower wheels revolve In substantial wnodm 
hearings on metal shafts, Pipe sleeves arc 
used to line the hearings in which the Sniffs 
turn. The curve Is made by running the 
pipe lu>t ween the grooved wheels. 

A grip form for pipe bending is shown in 
Fig. 17* It Is made of two pieces of hard 
wood, jointed at T f and having a scries of 
boles of various sizes bored for receiving 



the tubing to he bent The clumping ar- 
rangement is liolted to 1 lie bench and the 
pipe tg held firm while being bent. 



TO STOP HUMMING OF TELEPHONE 

WIRES 



The following is recommended as a pun- 
itive cure fur the humming of telephone 

wires. 

Procure a porcelain spool insulator with 
a deep groove and place In the groove a 
rubber band (a piece of inner tube from 
a bf cycle will do): then place around tint 
rubber and in the groove the line wire, 
preferably insulated. Pass another piece of 
insulated wire through the hole in the In- 
hibitor a lid make a connection ns shown 





In the sketch. With another piece of wire 
bridge around the connect am so as Jo com- 
plete the circuit. The device is cheap mid 
effleien t .—( on trilm t ed by Wa J ter La I i on 1 1 1 - 
due. Cherry Valley, N. Y + 



UNITED STATES STANDARD BOIL- 
ER IRON THICKNESS 



The following table gives file thickness of 
build iron required by (bo laws of the 
Tufted Slates, for the various pressure* 
given in each case. The Practical Engineer 
stale* these ligures are for pressure eijulva- 
hail to Hie standard for a boiler 41 In., ilia in- 
i' ter and Qiie-f|uqrter inch thick. 
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SAFE BUSHING FOR A WOOD 
SPLIT PULLEY 

Oftentimes when a targe wikncI pulley is 
tightened cm a small shaft it Is a hard mnt- 
ter to keep ft from slipping, especially a 
new pulley, where it would only take :l few 
minutes work to cut a key way \n the shaft 



with a cold chisel without taking down a 
section or shnruug. 

Make an iron hushing of forged or wist 
steel to lit tin* hole for the former wood 
hushing, with two projecting lugs as ni 
11 H f ELg, 3- Cut out the pulley aa each 
side of tile hole as at E E, Fig. 2* to make 
a place into which the hushing will fit, 

Drill roar holes In the hushing, two a I 
each side as at F ¥ $ Fig. 4. and tup % In. or 
larger hi one-half of the bushing for blind 
cap screws. 

Bolt the two halves of the hushing to* 
gel her and Lore them out the size of the 
shaft. Put paste I Mia rd between the halves 
before boring; Then key sent am! put on 
shaft over key at si, Fig, 3. 

This bushing ran In 1 made from a pattern, 
ojiHt troll or steel, and long as lht fc web 
of the pulley it is used with. Tills is a 
good method whore a large pulley has hi 
transmit jniwer So a heavy load. 

Fig* 1 shows hustling in pulley at D, keyed 
an to shaft uiul bulls, R Ik all set.— Con trili- 
uted by F* M. D. p Mocks Falls, III. 

— — « ■ > 

Tse a very soft iron for brass melds, as 
the best Iron for the purpose Is one I ha I 
cuts easily. Common machinery Iron Is not 
at all adapted to the purpose* as it soon 
develops cracks on the surface of the mold 
easting. 



HOT BLAST STOVE FOR SKIN- 
DRYING MOLD 



A hat- blast stove used for akin-drying 
molds for large pipe castings is described 
by a correspondent of the American Ma- 
chinist* who recommends It on the grounds 
nf cheapness and high efficiency * 



An ordinary coke slove (four gray-iron 
rings set Up on a circular grate with four 
legs) is surrounded hy a cylinder of No. lti 
steel. 33 In* diameter* IS in, high and fitted 
with a cover. The cylinder tils the grate 
easting* The stove has :t V Inlet, each 
branch fitted with a butterfly damper, null 
at 1 he top one outlet. Air Is supplied to the 
beater by n small blower mounted on a 
plank and driven by u motor. The hot air 
Is driven Into tile mold, as (shown ill the 
sketch, Hie combustion of the coke is con- 
tied led by menus of (he damper in the In- 
let under the grate. The half- mo Id shown in 
the sketch is cover* -cl with beards, sacking 
ami sheet Iran, The temperature Jn the 




mold will register 300 degrees t\ r and a 
bushel of coke will last ten hours, contin- 
uous run. 

Many of the parts required for this stove 
will he found lying unused about the shop. 
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FENCE POSTS BOTTOM UPWARDS 



Many ye Mi's ago while engaged in rmiuing 
a mw mill in eastern ( ton n Act knit J had a loi 
of fence posts tu saw from small chestnut 
!ops + The posts wore to he sivwhI tapering 
ill kI to ecouoHiiswf In lumber the logs were 




lirst rttuml s^Oh-itv and then split diagonally 
like the ticvnmpimying diagram. (if course 
I hey were to lie set III the ground it uge etui 
down, wliirh would bring mie-hatr' of them 
iHitlmn up in rejninl to the position ilk which 
they grew* 

3 romeml pered hearing an old larmcr sny 
that posts set that way would outlast those 
sei -light end up'" ami I determined to im- 
prove l hr op|MHi unity ai ha ini to tost the 
matter So I marked ail the inverted ones 
and us the fence was u> he I mi It in the 
neighborhood I wnUiittl the result. 

Examining she feiioe nlxmi nine years utt- 
er ft was built convinced \m\ as Du 1 inverted 
ottrs were practically sound while The other* 
showed very much more decay. * 'mitrllmted 
by Andrew Will ton. Hartford, (/aim* 

* ■ * 

LINOLEUM COVERS FOR WORK 

BENCHES 

Heavy linoleum makes a tine eo voting for 
the totss of work benches, says a correspond- 
ent of lire Amortemii Mnchhitsi. The bench 

may have a pine top instead of of lniiil- 

wsioih, lao should ho- eotitd rilvivd u|Udc as 
llsunh I'se nmgifed amt groover] panes for 
the (op and till all holes wills plaster of 
pari*. The Linoleum rests about ?1 per van I , 

'lo fasten H 1m the bench glue the edge 
next the work tn n n for about 3 im and secure 
over night. Then trim the edge flunk with 
the bench and held the other edges in place 
with wooden si rips arranged so the linoleum 
will move under them as the lop of the 
bench shrinks. The linoleum i* so stiff It 
will always lie flal and it will bed for years. 
Two benches i^orei'eil with it have keen ill 
Use five years and though the r -overs are 
marred some* they are still in good order 
for work. 



Is there anything yon want IjuI d oiiT 
know where So get if? Write Popular Me- 
et 10 n i dk i n f ■ i n i m f ion f m % 



APPARATUS FOR THAWING OUT 

PUMPS 



l or Chawing out frozen pumps, the Imudy 
portable apparatus shown I is the tllustriitlori 
was contrived liy a correspondent of the 

Metal Worker, it t^uislnts of an ordinary 
gas firnput with a galvanized ii^m van of 
suitable h!m t the top of which Is provided 
with two outlets, made from small pieces or 
galvanized Iron pipe uolilered securely in 
place. One niiilet stands vertically from the 




Tnaus 6ft F«rt Distant ir«!U Appurams 

lop of i I m* r-iin and Inis n small globe valve 
on if, just above a T arranged lo receive 
a safely valve, Above the globe valve is 
soldered n amiill funnel. 

Tile other outlet is connected from the side 
of the boiler -Into it small valve, or peteockp 
which receives a rubber hose H To use the 
apparatus the boiler is heated mil i I sufficient 
strain pressure is generated, when the hose 
is inserted in the pump, finds tta way read 
Uy to the lee and the steam speedily tlmw# 
tl, Ire 80 ft, distance from the boiler can 
l>e thawed in rliis way. .Most simps eon- 
Isiin all the material* iei(ibml for smb an 
appst rat us. 







F O P U L A R M E V U A N I CJS 

1 r ' lil 



AIR WHITEWASHFJR 



A xv h i town sli o i' Oj s era tod I ty oin n 1 i ress s i 
a Sr, says n correspondent of Locomotive En- 
gineering, uecoiiiplIsUea In two hours mi 



Blocks A ei. ji< I H are forgingn fit aver tlm 
Cop of a IMn, I beam, so that they are free 
to move the length of the beam, which Is 8 
ft. lonff f> i£ u lever with Hie lower end 
enlarged mid the edge ground «oi^c. One 
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amount of work that would keep one man 
busy ji month, The <*jiislruetiou of She mu- 
ehsise is fully r'.vpimitcd in the ilEnst ml ion. 

* * » — — 

MACHINE FOR STRAIGHTENING 
FIRE AND SHAFTING 



Tile press shown hi the illustration can lie 
used for idmigli totting pipe nutl shafting or 
for bending pipe. The device was contrived 
by si ronespondenr of the American Machin- 
ist mill in construction is very simple. 



end of the lever nets as a venter and can 
have any iiumher of hob-s drilled In it. it 
5s very easy to Hlraiirhton 2-ln. pipe In &ucti 
a press* 

— ■+*#> — - — — 

liuhhiikg with a pleec of chamois leather or 
rot Pm flannel moistened wit li a lcohol will 
readily reduce ;\ too strong high light. In a 
negative. 

- — — * ■ * 

Sliivfi Nolen for 1 M 0 5 ; 200 paces: ] I lus- 

tra t ions- priiv* 50 vents. 
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DEVICE FOR BENDING ELECTRIC 

CONDUIT 



A tit* Viet' ful 1 bending the sin oiler *izes of 
fit- conduit in mi i do by screwing n piece 
of pipe into n too, A. To nse slip the tee 
over (In 1 conduit till Ir ranches tin* iKiint 
where (lie lionil is to he ninths Then sibmd 



B 




Far UenUEng BleclHc Conduit 



on the conduit and pull nr puftU liandlc U 
Any curve can he bent In tliln way and dif- 
ferent si ml tees may l>e lined for different 
sizes of eotftduftsi.— Contributed by John 

Weldon, 433 Columbia St, Brimklyiu X. \\ 



HINTS ON GLUE 

It requires inn re water to dissolve good 
glue itiFin to dissolve poor glue. The best 
glue, says the Wood- Worker, Will require 
from orio-lmlf to more Hum double the wa- 
ter required for poor glue. 

flood l f 1uo breakft Imrd ami tough, with a 
splintered edge. 

Cleanse the glue kettle often. 
l-Vozen glue Is so porous that h ran be 
made up at once. 

— — — — — — - 

IMPROVING A WASHER 



A thick washer eati be made out of an 
old nut or a thinner one can be made of a 
piece of sheet iron or a metal button, says 
nos Power. A very simple and easily made 
washer 5s a ring mmle from a piece of wire 
of suitable thickness* 



A GOOD FLUID PASTE 



Dissolve 10 lb + gum amble and 2 lb* sugar 
in the amount of water required* Then add 
1 :V i oz. nltrtc neltl and hent to the boiling 
[mini. This liquid paste will not immJd and 
diies io a tm apparent layer on the paper, 

I he Western Pointer any* ft is well adapted 
for the flaps of envelopes, tine bookbinder.^ 
work, ete. 

— *«*«► 

TO FIND CENTER OF SHAFT WITH- 
OUT CENTER PUNCH 



Procure id Mori: of wood 3 In. thick it ml 
with an anger bit imro ;i hole in the block 
until .In^t (ho ] m niiit of tlio hit shoe's through 





§|§§ 


fi| 1 





tiio block in I*' iff, l* Then plnce block over 
the end of the shaft, I'ijr. 2, .iml ivitii u sharp 
I jointed t’liiieJi mul » hammer the i-eiiter can 





he market] slightly. Then use a drill and 
drill out. The hole in the block must be tliu 
wane size jls tile shaft.— Cotitrilmtefl by Kit 
Pol liver- 
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IMPROVING THE C LI NOG R A PH 



The clinogmph a set square used by 
draughtsmen for drawing inclined linos, sec- 
tion Hnea* and for shading, etc. It riot's 
two parts. one I Hiving iuo iwtu ngulii r edges 
and another part t termed till 1 "blade/' which 




is hinged to the first part, In using the 
appliance, one of 1 1 Lf fixed edges Is p tueed 
against the T-Square mn I tin* blade adjusted 
to mij position desired, where it ts held 
hy friction. 

The instrument is slid along the T-square 
to any port of tlic drawing paper, for draw- 
ing parallel lilies, suya. Technics, Loudon, nr 
for perpendicular tines f it Is set mid then 
turned with its other edge against the 
T square. The Illustration shows two forms 
of the ell nog rap) i . Fig, 1 shows a form in 
common usage, tmt the form shown at Fig. 
2 Is ats Impi'ovemmt upon the Jirst form. In 
which the edge mu only he brought to coin- 
el do with a line hy t rhi L In the second form 
the concentric portion Is brought lo the line 
and the hlnde Swung around to coincide 
with the line without a trial The alteration 
ran he made with u pocket knife, 



Hits your hoy si copy of Mechanics for 
Young America? Paper covers. 25 cents. 



A GOOD STAPLE PULLER 



A good staple pul ler that will do the wort 
quickly n ml easily and leave the staples in 
hotter condition than such tools do orde 




Fit* i. 

nurilVp is mode of ^Vsrta- stech a coitc- 
s|H>ndcnt of the Blacksmith and Wheel- 
wright says he uses old burrow teeth for 
the purpose. The steel is first shaped as 




ii: Fig. l p a hoi torn view, mid then as In 
Fig, 2, The edges at A, Fig. 2. are rounded 
a little they will not injure the wire. The 
handle may lie of any length desired. 

* ■ * 

A sew lug* tun chi no that will sew directly 
from two reels nf thread instead of using a 
spool of tii read and a shuttle Is the reputed 
invention of an Irish mart* The machine is 
of simple mechanism and rain lie manufac- 
tured and sold at a greatly reduced price. 
Experts say the machine will revolutionize 
the sewing-machine trade of the world. 
* ■ + 

STRAINER FOR AIR PUMP 



A strainer for the air cylinder of an air 
pump consists of curled hair held between 
two strainers, The device is screwed on (lie 
air cylinder and strains the dirt out of the 
air. A correspondent of Locomotive Engin- 
eering has used this si miner with excel lent 
results. 




Air Pump Strainer 
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DRIVING STAKES BY COMPRESSED 

AIR 



A an it j lit’ intake-driver and one that saws 
vo n side ruble hand Libor is used by the Hnr- 
niiin unit Bailey circus, says Air-Power, Tile 
apparatus ronsisls of a rot'k drill suspended 
between two verticil guides, TLie two side 
rmls of the drill are continued lieJuw tin* 
lowiT head and support a round anvil. This 
anvil rests on the head of the Make to l>e 
driven and holds it firmly by mentis of 
sprinjr clasps, Ah the stake is driven Into 
I he ground the driver Is lowered l>y means 
°f a cylindrical hoist and follows the stake 
downward until it Is driven in aemrply. 
< * ♦ 

CROW BRIDGES FOR DRILLING 
HOLES IN DIFFICULT PLACES 



and bend it as required. A couple of holes 
drilled completes the job and lie lias two 
linndy tool?. 

— * » * — 

HOW TO MAKE A SPARK PLUG 
FOR A SMALL GAS ENGINE 



i or a small gas engine h. p.) a spark 
Ming may be made and substituted for the 
Ignition tube. A correspondent of the Model 
Engineer, London, tells how to make sucli 
a spark plug. 

Fig. t.— Spaek Plug. 






For drilling holes in rlifUcu It places, the 
Crow bridge can be used to advantage 

many times. 

Fig, 1 shows how a crow or brace may 
be used. It is made of 1x1% in, iron. The 
arms ttuiy lie extended ff required by two 
extension pieces. R, 

When it is possible to pass » chain around 
the rusting, cylinder, or materia] to be 
drilled, the erow may be used on work as 
In Flic. 2, Two holes are drilled at f C and 
the end link of a small chain passed 
through one. and a small holt D pushed 
through the lEnk to hold the chain. The 
chain is then passed around the work and 
pulled through the other halo until taut and 
fastened there with a small bolt. 

The beauty of these crows, says :i cor- 
respondent of the Engineer’s Review, ts that 
it is only necessary for an engineer to get 
hold of the bar Iron, lie can then shove it 
into his furnace fire, get a red heat on ft 



Fig. 2 



Seeker 



iron Qos 

set kef 



$ iron 
thread. 



Fifi, j. — 0 *AS 5 Socklt 

Make n stuffing- box of three ordinary gas 
sockets, packing them with asbestos string 
moistened with paint. Insulate the ' live” 
wire by a glass tube (Fig. 11, passing it 
through the stuffing- box. Coin need the outer 
end of the 'dire 1 ' wire to a short piece of 
thin platinum wire and then hermetically 
seal tin* wire* through the emi of the glass 
tube. Rack the wire tightly in 
the lube with paint- moistened as- 
bestos. 

Rivet the "c'urtb" spark. point 
through a hole in the brass tube, 
whltdi hole may be made by filing 
or turning oft the lower part of the 
thread of the bottom brass gas 
socket (Fig, 3), Then bake the 
whole plug in the oven. 

The spark plug screws into the 
$fc-in. hole previously occupied by 
the ignition tiilw. 



« -— » — 

The mechanic with a just ap- 
preciation of economics will send 
flft for ti ‘'Fop” life subscription. 



Fig. I 






STORING RANGE BOILERS 



HOT WATER FOR OFFICE USE 



A ayatem for healing water for office use 
wrm planned by n correspondent of Power. 
An old feed- water beater of the enclosed 
type, that Inul become loo small for Its nri ti- 
mid purpose wns moved from the engine 
room to I he second floor of the building and 
placed near the main exhaust pipe of flic 
engine. 

A a-bi. hole wns topped In the exhaust 



Range boilers not only take up consider- 
able space in the shop, but are apt to Wilder 
damage by being tipped over* The sketch 
allows a ran von tel it moans of Moling them. 



Overhead Pack for Ran^e Boilers* 

Two horizontal lengths of pipe sire run par- 
allel (o each other and suspended from the 
beams of the floor above by means of iron 
rods or small pipe, Domestic Engineering 
recoiu mends this phiu. 



Frti<n enjr Kata 



lMu.Tn I ruin OiTitu itailtuiui* 



For Provitlintf hot Water for Office: LTae 



pipe and n pipe run from this bole to (In* 
heater* The nutlet of the heater was con- 
nected to the return pipe of the rod Eaters 
from Hie office. The raid water entered the 
heater from the city main at the tup and the 
delivery was piped under the floor to the 
office, n« shown. 



TO APPLY ASBESTOS NEATLY 



In Applying ashes fo* about t he steam phmt 
ii neat, ipilek method pays. The following 3s 
given by Machinery as such; 

ilaUe Ihe asbestos plastic hy mixing Et 
thoroughly with water* Apply the flr*t coat 
rough aim! about % in. thick, using a pointed 
trowel. Tut dry oml apply a second coat 
In. thick, and straighten down with a large 
troweh Wind the second coat with No. 10 
annealed wire, having the colls alumt 3 hr 
apart at oil points. In case of a flat surface, 
hind II with horizontal wiring* Apply a third 
coat of asbestos* lo cover the wire and make 
a smooth surface* A HHMli. bag of The ma- 
Iciin! will cover about 40 sq. ft. of surface 
In this way. 



HOW TO REVIVE BURNT STEEL 



A Imn it tool may ho revived so that it 
can too used in nearly every case, mid if not 
the experiment liaa cost nothin*;, writes! n 
cor res] am (lent of the Model Kngiueor. 

Harden the tool in the usual way throe 
times and then temper to tlie desired decree. 
This method cun be used on hand tools, drill* 
find gull'll chisels with advantage. 
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SHARPENING DIGGING BARS 



The method olf sharpening the digging bars 
used for digging | i.oe.1 holes, commonly is* tu 
give tin- point a bevel like a chopping or ■ olil 




Two Way& of Sharpening? Digging Tools 



cbiffel, In hard or gravelly soil tills shaped 
too) is npt to make a I umsei-shaped bole and 
it is difficult In p t the workmeu to do utiy 
hot tor with It, 

A correspondent of the American Tele- 
phone Journal auys that El' the but 1 is beveled 
all <m one side and tile other side is lots 
Htratghl like a wood chisel this difficulty of 
tunneled ho lea will be greatly overcome and 
that the men can make better time using 
this shape 1 tool. 

4 > » 

HANDY BELT CLAMP 



This simple mid convenient etainp is math' 
of V-i'lii. by 2-im iron anti is intended h-r 
bel ts not larger than 12 in* wide and %. Ell 
lldek. Hie dimensions of the Hump can be 
inereiihed In proportion ff4r larger bells, lu>w- 
ever; says the Engineer's lie view. The side 




holts of the (damp are of %-m. stuck, 24 in., 
long and the bolls (lamping the crosspieces 
are of ■ -j-iiL, stock* 2% im long with square 
Iioiid s* 

In taking the clamp off, first slacken up 
oil the long holts,, I hen on T lie small bolls 

in id take two of them out, 

— — 

lb make new tin roofs hold paint well* 
give thorn n good nibbing with No- 1 tmud- 
paper before applying the paint. 

— — 

When pahic is ‘Tacky 1 * try nibbing if with 
a cloth wet with amitKmfci. 
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SPRiNOJNO PACKING RINGS QVRR 

PISTON 

If 

In putting a snap ring on the piston of 
the high pressure cylinder of n tandem 
compound engine a correspondent of the En- 
gineer^ Review made use of the following 
kink. Tills job is very difficult for as soon 
ns the ring Is started on one side it slips off 
the other, and yet. for fear of breaking the 
ring the engineer must proceed cautiously. 

Four p lew's? of so nave iron were cul off in 
3-in, lengths mil! threaded to a depth of 2% 
III One end of each block was made tap- 
ering, earning down to a sharp point to pre- 
vent slipping of the rfiig surface* 

Four bolls were threaded and screwed Into 
these four Mocks, which were pineal In i>usi 
Tien ;ls shown in the illustration. To put the 




oi ^pringjn# Puciddg Riti% Ovtfr Pisltill 

ring mi Mjc piston, the bolts and blocks were 
put in place and lightened up so a* to spring 
The ring evenly until H was large enough to 
slip on «>vei the pishne 

— — * *» 

MIXING CONCRETE 



A concrete mixture of the following pro- 
portion* is rcetuu mended by carbineers,. 

To 1 bbl. Portland cement add 3 bbl. clean, 
sharp sand. JHx the two Intimately, either 
manually or by a mechanical mixer. Add 
enough water to bring it to the proper con- 
st si oi try , the a in mint required bet tig judged 
by one of experience lii the work* Add ii 
bid, of broken stone and Intermix the whole, 
which in then ready for use, This Ifl known 
as a “1-3-5 mixture.” The nature of the 
ingredients ami the purpose for whirls tile 
■ on crete is Intended make the proportions 
variable; however. 
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POPULAR MECHANICS 



HOW TO make an electric il- 
luminated FOUNTAIN 



One of the prettiest mid must attractive 
displays f or a show window is an electric 
Illuminated fmmtfliik The Keystone tells 
how such a fountain may be constructed* 
Have a tinsmith make the miter howl A 
of l En, of silly size desired, according to the 
sty.e of your window. This center bowl 
should he shaped like a large cake tin, hol- 
low In the center* Cut u hole iu the center 



Make n skeleton pulley. D h with a piece of 
colored glass in each of its openings. Use 
red, green i yellow and blue glass and fasten 
it in position with tacks* Arrange this 
pulley so that, half of it is in the center of 
the fountain. 

Place a strong electric light with a re- 
flector in the position shown at F< so that 
if sends its rays upward through the colored 
glass and through the center cone on the 
water. The effect will he most beautiful* 
The changing of the colors can bo reduced 




Electric illuminated Fountain 



of Use window floor and place the tin howl 
over it* Put u large rubber hand around 
the center tin cone. Secure a circular glass 
shelf, li. having a hole In the center, and 
rest it upon the cone* 

Have the tinsmith make a fancy atom, C. 
enamel It white, punch hue holes In it at 
the top and bottom and colder il to the waiter 
pipe, which passes through the hole in the 
center of the glass shelf and which H at- 
tached to the main pipe in the basement. 
Put a rublver washer on the glam shelf to 
make it watertight, The wAterflow is reg- 
ulated by water slop ami the surplus is car- 
ried off through the waste pipe, 



to speed by menus of the reducer R In the 
lower bowl lay three electric bulbs colored 
green, with wires made waterproof, well in- 
sula led and enameled. Pond lilies and gold 
fish tn ay be added and a magnificent dis- 
play created. 

< * » 

A good cement for undid joints consists 
of ground white lead worked up with 
enough powdered red lead to bring it to the 
consistency of putty. Then add boiled lin- 
seed ntl. 

— - * i > — - 

C Mir premium bsl is worthy of your ut- 
i cut ion. Write for It* 
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Plnn of Wiring tor Intercommunicating Telephone S)-sttin 



INSTALLING INTERCOMMUN1CAT- 
INO TELEPHONES--PLAN FOR 
SIX TELEPHONES 



Tlie approved plan of wiring for Inter* 
rommui i kiting aj'sleais Is shown in (hr jic- 
rompniiylng diagram, whirls we reproduce 
by courtesy of Mir American Telephone .Jour- 
nal. The diagram shows six Udcphuncft. a, 
a\ a w j etc,, to each of which six wires am 
r 1 1 l h . The circuits are completed from the 
oilier tcnimiuls of each telephone, through 
the common return wire. The diameter of 
this return wire should equal tilt* sum of the 
ditiiueicrs of the separate 1 wires, where tho 
lines average over 1,000 ft. hi length. 

Switch hoard cubic should 1101 he utffetl on 
the hitereommimientmg system been use of 
emit mg unit no l induction he! ween two eir- 
ciiUs t hi- in.Lr twisted in pairs. Oidfnnr.v house 
uin\ No, IS IL & S. gunge, with a rubber 
iiuuilution and a covering to mutch the 
woodwork along whtcli it if* run is recom- 
mended as host, Kneh separate wire should 
Imvo u distinct color or combination. 



ANOTHER flETHOD OF REVERSING 
COUNTERSHAFT WITHOUT 
CROSSING BELT 



Com men ting mi the article on reversing a 
coimtiTHhii ft without crossing tin- belt by 
memm of two idlers, wliieh appeared in Un- 
duly Popular Mwlnmic^p W\ Ji, Bumiw« p of 
MhiiicnpniK Minn.. say*: 

"The use of the two idlers for this pur- 
pose Is nil right, but iLCcordhig to lily way 
Of figuring they are net iww*d convcrty for 
tin- reason that the strain of the full loud 
is brought mi one of the idlers. I herewith 
Hlllmdl a sketch of what I consider the bet- 
ler method for this kind of a drive, as it 
brings nil the strain on the mnin shafts 
(whore It belongs), leaving the idlers to 
simply guide the belt and carry the weight 
of the sl;-U"k side, as well as allowing lighter 
MhuftH and bearings to be lined for tin* 
idlers, 1 have used both ways, the Sutler up 
to GOP r. p. in., currying a heavy, uneven 
loud* si,ud Urn] that it gives a great deal bet- 
ter satis fa el ion all ground,** 




<i AH tH-c SlntJn Comt-s f*n tlif ^#in ShaO F the Idlers Merely <Iuitie the Belt 1 
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POPULAR MECHANICS 



MECHANICS FOR VOUNC AMERICA 



A PRACTICAL CAMERA FOR FIFTY 

CENTS 



By C. 11- Claiidy 

1 siiy for fifty i-mtH, hut really tins Is 
mi mttHlde eat u mile. If you possess a few 
trfpis mid the nidiizientH of a shop, by which 
Is meant a few odds and ends of m-mrs, 
bmss and nails, yon can ready nutke lids 
camera for nothing, 

The camera hox is the lirftt consideration 
mud for this a cigar box answers every 
purpose. It is better to use one of die long 
hexes which contain a hundred cigars and 
ivl lirli have square ends. TEiIh Itox should 
he cut flown, by means of a saw and a 
plate, until the ends aie four inches square* 
Leave the ltd hinged as if is when it monies. 



Commercially, plates conus three and imo- 
Intlf by t is iee and om-dndf. or. in the lan- 
tern slide plate* three and one-quarter by 
four E tidies, if It is desired to tlse tile 
three and one- half by three rind oiie-lndf. 
which is advised, tlse box should measure 
that si^e in ils interim! dimeuftions, 

\\ V now ooiii e to the construction of fin 1 
most essential part of the camera— the pin 
hole and tin 1 shutter* which take Ihe place 
of the lens and shutter used in more ex- 
pensive until rs. This construction is iJlmo 
t rated in Fig* 4, Take a piece of brass, 
about a sixteenth of au Inch think mid one 
mnl one-half Inches square, Bore a hole in 
each corner., to take a small screw, which 
will fasten it to the front of (he camera. 
With a quarter inch fl id i I here nearly 
Ihrough the plate ill the center, fair he cure- 




Clean all 1 lie paper from (Esc outside and 
inside of Use box— which may lie readily 
done with a piece of glass for a scraper 
ami a dump cloth— and paint the Interior of 
tlie box a dead ! slack, either with carriage 
makers' black or 1 buck Ink. 

Xiiw 5 sore in the center of ouo end a 
small hole, a quarter of an Piets or less in 
diameter, finally insert on tin' Inside of 
the box, on the sides, two small strips of 
wood* n n eighth of an Inch by it quarter 
and fasten them with glue. an eighth of an 
Inch from the other end of the box, Kx- 
u in I ms Fig. l, and see the location of these 
sirEps h which are lettered EK Their pur- 
pose Is ti.i hold the plate, which misy be 
any si^e desired up to follr inches square. 



fill t laa 1 Uie pnhii of the drill [pies not mine 
through. Thltt will product the recess 
shown in the tirst section in Kig* i* Xow 
take u No, 10 needle, insert the eye end in 
a piece of wood and very carefully and gen- 
tly twirl It in the center of the brass where 
tf is the thinnest, until it goes through. This 
pin hole, as It is called, is whitt produces 
the image <m the sensitive plate, in a man 
ncr which I shall presently describe. The 
shutter consists of a little swinging piece of 
brass completely covering the recess and 
pin hole, mid provided with a little knob ut 
its lower end. See Fig. S t In which F is the 
front of Urn camera, li the brass plate and 
illie shutter, This is also Illustrated in the 
second cross section in Fig. 4. In the 
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Suiter J Imvii 'k‘pkM*tl it ils KWllHg Innu :t 
jifvot in tin 1 iira*s. uml in Fig. 3 an tiling 
from u scteir in (lit* wood of tlir from 
turned; eitliei" e<HWt ruction will bo effective. 

Lastly* l( is noceesary to provide n finder 
for this camera in order to know whut pic- 
ture yon arc taking. Make a little frame of 
wire, the size of the plate yon are uship. 



tu lake a pliotogmph, jiihJ lest ii securely 
nit some solid surface. The exposure will 
lie, in bright sunlight and stipjaisio^ tlmt 
yotir camera is ten inches long, about six 
to eight seconds. This exposure is made 
hy lifting the little? brass shutter until the 
hole Is uncovered* keeping It up the re- 
quired time, and then lotting it drop back 




% 



and mount it upright (wo Fig, 5j on top 
of the corner si ns cl use to ibe end where tin* 
pin bole is us you can. At the other end. 
tn the center, erect a little pole of wire half 
the height of the plate, If now you look 
along the lop of this little polo, through the 
wire frame and see that tile Lop of the little 
pole appears in the center of the frame, 
everything that you see beyond will be 
taken on the plate, as will be made plain hy 
looking at the dotted line* In Fig- 5, which 
represents the outer limits of your vision 
when confined within the little frame. 

W hen you want to use tills camera, take 
st into an absolutely dark room and insert 
a plate ( which you can buy sit any supply 
store for photographers) in the end where 
the slides of wood are, and between them 
and the buck of the box, Close the lid sited 
secure if with n ecmple of rubber bands. 
See that the little shutter covers the hole. 
Xnw hike the camera to where you wish 




Into place* Tt is important that the camera 
be held rigid during the exposure, mid that 
it dws not move and is not jarred— other- 
wise the picture will be blurred. Remove 
the plate In the dark room and pack it care- 
fully in it pasteboard box and several wrap- 
pings of paper to protect it absolutely from 
the light It is now ready to lie carried to 
acme one who knows how for development 
arid printing. 

To explain the action of the pin hole 1 
would direct attention to Big. 2, Here F 
represents the front of the cum era, D the 
pin hole. AA the plate and the letters HR, 
rays from a lighted caudle. These rays of 
course, radiate Hi sill directions an infinite 
multitude of them. Similar rays radiate 
from every point of the object, from tight 
reflected from iJiesc points. Certain of these 
rays strike the pin hole in (ho front of the 
camera, represented here by RRRR. Those 
rays pass through the pin hole, and as light 
travels only in straight Sines, reach the plafr 
A A r 1 arming an Inverted image of (he ob- 
ject, In this caw a candle in A candlestick. 
Millions of rays are given off by every point 
i 3] every object which Is lighted by either 
direct or reflected light. To nil practical 
purposes only one of these my a from each 
point i Ei an object can pas® through a min- 
ute opening, like a pin hole, This being so, 
any screen which Interrupts these selected 
rays of light will show upon if a picture of 
the object, only Inverted, If that screen 
happens to be a photographically sensitive 
plate, which is protected from all other 
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li xM b3 lining in n dork box, upon it will 
he imprinted ;i photographic image which win 
he mode visible by The application of ufcr* 
tain c lit? m kails, when It heroines a negative, 
from which may In 1 printed positives. Tills 
camera iw not a theoretical possibility* hut 



pin in each side to serve a* a shaft. 
For the supports of the wheel use pieces nf 
tin, he nt into L* shape suit! soldered fast to 
the csin, Place them In such posit ion fc with 
respect to the small hole punched, that the 
spurt of steam from the hole will strike the 




an actual fact- 1 have made and used one 
successfully, as n demount ratioti of pin hole 
photography* 

— ** « 

HOW TO MAKE A VERY SIMPLE 
STEAM TURBINE 



By A. L» Burkhert 

A miniature steam lurhiiie which is sim- 
pler In construction tluin Hie mte desert lied 
in the * July issue of Popular Mechanics may 
he made ay follows; 

A tin can of i pi art slice or targe r may aerve 
for the holler* The can must have a good 
iid. that it will not leak. In the top of the 
can, near one edge, punch ft small hole* 
Through tins hole the steam is* to come out 
and strike the pa tidies of a small whoM. 
Make the wheel of two pieces of wood, fusi- 
oned together by cutting halfway through 
the middle of each and then fitting each iittcn 
the other, ns every hoy know* how to dn to 
form a four- paddle water wheel. Drive a 




ends of the paddle* of the wheel squarely. 
Fill the boiler three- fourth* full of water* 
si-T it on n hot stove and as soon as steam 
is generated fast omuigli to come out the es- 
cape hole with slight force the wheel will 
start to revolve. 

» 

POWER OF SMALL COILS FOR 
SENDING WIRELESS MESSAGES 

Hy (>, F, Pa me of the Holland C oil Winding 

Co m pa ny 

Hundreds nf amateurs interested hi wire- 
less telegraph experiments are seeking defi- 
nite information ns so she send Eng power of 
small coils giving 1, 2. 3 ami 4 In. sparks. 
As the successful operation of wireless ap- 
paratus depends considerably upon the effi- 
ciency of the receiving apparatus, there as 
absolutely no rule Mini cun he laid down spe- 
cifically, each minds experience differing 
in pm that of nearly everyone else. 

Oileiilutloi is hosed on recent experiment s 
made by ourselves between two points three 
mile* apart, over tin uninterrupted stretch of 
water, and later from one bill to another* a 
mih a distil lit, tend to show that one can 
tend twice the distance over water that he 
cat i over land. In jests made at Atlantic, 
Mass., the mlttmnnn sending power required 
fni" one mile was T ^-in + spark, and it was 
found that the maximum sending distance nf 
a u ordinary 2dm spark coil opera ted by six 
cells of dry battery with no intensifying jars 
attached. was thirc [idles. In these tcsls a 
glass tube coherer of the Marconi type was 
used. Kadi station was provided with n 
short [pule, IB ft. high, and a ground win* 
buried i n moist earth. By The addition of 
Leyden jars and n more armbtive receiving 
device the same coil was used successfully 
a id stance of eight miles over wider. 
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Ie will therefore he seen that it is impossi- 
ble for n coll manufacturer tu stale bow 
much of a spark a customer will ihh pii ns for 
an estimated distance, without a thorough 
knowledge of the apparatus to lx? used at the 
receiving end, the location of the stations, 
and what is undoubtedly of more Importance 
than anything e!se r the ue rural clever boss of 
Mia amateur 1 1 l bundling the subject, Wire- 
less experiments I'nvuMi excellent opportu- 
nities (or :i man to excrete his Ingenuity pi 
the fullest extent. While it j* true, that the 
induction coil is onedmif of the outfit, a 
sensitive t'cceivlug do vice is equally neces- 
sary. 1 hr glass tube coherer was the fits* 
successful receiver stud is used today by the 
hailed States govern merit At Home si a linns, 
and hi locations* where the stations arc not 
thickly established will serve a dm Sr ably for 
years to came. Wireless enthusiasts who 
have ad vi meed In their experiments to a 
point where the coherer Is discarded for (lie 
eleci roly tie or magnetic m cjyers, find siiniJl 
sparks rigidly operated very Biiceessfid over 
distances double that of the coherer period, 
it H safe, therefore, to assume tlmt a 2- in. 
coil [»roperly esteblishod is a suitable traus 
intfter within the limits of a township, ami 
a 3 or 4 -In* cod *u fib dent for wire less com 
municaf ion of a more udva need ehantcler. 
The literature on wireless telegraphy, ow- 
ing to the newness of the subject, overflows* 
with quest in pubic 1 henries advanced by ox 
perlmentrc lists whose resell relies load them 
[0 [iiiuk such arid such filings are su because 
certain experiments resulted tlmt way, The 
fuliirc 1ms in store so many undreamed-of 
discoveries that there seem to us to lie very 
bright futures fur the young students who 
master the principles while the ihing is new. 



THE “BENNINGTON 1 * DISASTER 



I be explosion of tlxe bailers of the l . s. 
S* “TJonnitigtoir 1 while i sa port at San litego, 
tah p has caused general adverse criticism by 
engineers sind the public* Sixty-five sailors 
wore killed or died from Injuries, Had the 
explosion occurred a day hi tiT, when ihc 
vessel would have been at son, her loss 
would doubt I chs have 1 H-fii one more of the 
M mysteries /" 

The generally accepted explanation is that 
the boilers were not only unsafe, but had 
been known to be in tlmt cmidltinn for 
months past. It Is far from creditable tlmt 
the s; i me critical noiler inspection which an 
other branch of government BO rigidly en- 
forced against mu reliant man could and 



RINGING A BELL BV TOUCHING A 

GAS JET 



Thn expert imer t of stuffing thf 1 feet over 
a carpot and then urodueln# ti apart wliiel) 
will lifflit tin.* 1 1 v touching tltf' eiiautioller 

^ 3 

was given In the April Popular Mechanics, 
One of our correspondents, Frank C\ Osborn, 
of Xew York * ity, snys that if a wire in 
connected to the chandelier and led to one 
terminal of the coherer of a wireless telo- 

,p 




TeilCh (h? Cja.S Jet and Ring |ti f Bril 



graph outfit the bell will ring every time the 
spark is produced by touching the chande- 
lier, and that, us the chAmteNcr* are all cou- 
th i -ted by the pipe, tlie hell will ring* no 
matter 3 a which room ihe spark in prod viced. 



should not prevail in its fluvy. Admifcil Gen. 
W. Melville, chief &t the bureau of steam 
engineering, says; 

-'It is passing Atrauga iluit while we are 
wasting lltne and money on the hotter 
question, Great Britain is lias* silling 23,000 
horsepower of American boilers in their 
latest and greater! I rattles hip that has been 
Laid down liy any navy an (he world, the 
‘'Drondiimight** Great Britem l ms fought the 

>al tie of (he hollar 11 very much In her 
cost, and (his greatest and must conserva- 
tive navy In the world hot* selected an 
A merl ca e i bo i J e v 1 m co u sc in i h el r ser v tee 
they have proved it to Is- the most cconomb 
nil, most reliable* smokeless anil easiest 
kept in repair of any marine 1 Hiller in the 
world, Why si mu Id we not du tike wise?" p 





956 



PO P U L A 11 M EC H A \ f K’S 





CHEMISTRY FOR MECHANICS 






Jiy M. Q. KOPP 





Tills Is 1 hr j]T*t of a series of abort letswuH on practical f-Lc-tulat rr, particularly adapted to 
t bo mechanic. Tin* profe^almml rlnurdst S* now considered indlispensnhir In The larger uiuniifsietur- 
!ng ItKliirttrlta. \Y e have the iron HUieltcr Gliding wini[jlfls of iron to the chemist, to l)r analyzed. 
K-[] tli lit he will be able m grjuh- St a* regards stloitgih and purl I. t, Wc hure ft** 1 food 
constantly hi watch of enr health. Tli«n In tlie agrlrnlturiit chemist transforming arid 
and wastes iota productive farms juiri fteMs. In |Iu l pimps we wo color why one tool Urea kg 
sooner tti an a i ml her. wliy some nils inn- hotter than of lie is. We os n not jj Li be chemist*, but ev< i ry 
one may easily obtain some knowledge of the science in Its immediate rotation to the things 
Which ate cloHOty Kmneilnl wlih his everjrHUy work. These articles will all be written In plain 
simple languor i+ so you van undrmaitU it.*" — Editors Note, 



PART L 

Before entering into details it would lie 
well Tor one to know something si built the 
history of chemistry, The word Mienitatry 
is probably derived from the wonl chew in. 
which Is an old name for Egypt. The word 
simply signifies the Egyptian art; it was 
so celled beciiuae chemistry wos first prac- 
ticed In Egypt- The development of chem- 
Is try bus been through a series of long and 
tedious experiment*. The Kgjplliins pos 
aesscd, through their knowledge of chem- 
istry, considerable skill in the arts i>f dye- 
ing, pain ling mid ghiKK makings also In 

metallurgy, When the Arabs, in 640 A. R, 
invaded Egypt they became acquainted 
with the Egyptian sciences. A man called 
t3td>er wrote the first book on chemistry* He 
discovered a solvent, for gold. After this 
chemistry advanced step by step uulU we 
now have a practical science. 

For the first, work the following articles 
will be needed. One may think thorp will 
l*e pome difficulty in obtaining these, hut 
on applying to a druggist he will give in 
fori nation us to the locution of dealers in 
chemicals and chemical apparatus*. Obtain 
live feet of 3/16 in. soft glass tailing; three 
inches of platinum wire: one 2 -in. e vapor 
at Ins: dish; one bun sen burner; one-half 
dozen small test tubes; one pair of tonga; 
three feet of V r in. pressure lulling; six 
Incites of *4, or preferably. 3/16 lb. rubber 
connect dig tubing; a small quantity of mil- 
phur; some sugar; a small quantity of al- 
cohol: some potassium sulphate; el piece ul 
magnesium ribbon* smtl n test tube holder 
All of these articles will conic to about 
$1«E0» but most of them will be needed In 
subsequent work. After obtaining all the 
above things provide a bench, which must 
be painted over with a thick coating of far 
paint atid located near a gu* jet + Connect 
the burner with the jet by menus of the 



time feet of Vr in - pl'CSSUBB tubing. Turn 
on the gas and light it at the burner and it 
will Ire noticed that on admitting air p by 
means of the draft at the bottom of the 
burner, a blue, non luminous flame will be 
produced, and that on turning the draft off, 
:i luminous. white and smoky flame will iv 
sub. 

Now take a pu^ce of glass tubing a foot 
long and out St up into length* of 4 Inches. 
To do ihls procure a three- cornered tile and 
with It make scratches at the places the 
tube is to be cut. Then place the thumbs 
cm the side opposin' the scratch and break 
the tube Just as a stick is broken. Having 
eat The tubing into Hie proper lengths, and 




adjusted the himften burner to pfive a non- 
hmiiamis flame proceed to make a holder 
fW the platinum wire and two bulb lubes. 

\ See drawing.) Begin toy rounding off the 
rough edges of the ends of the tubes. To 
do this hold the end of one of the tubes hi 
the flame and watch closely until the edges 
uK-li , hut do not hold long enough lo make 
I lie hove of the tube smaller. Then on two 
r>f the lubes make frulbtc This is a econo 
plished by holding the lube in the flame, as 
before, and rotating constantly until el lump 
of glass forms on the end* When the lump 
Of glass is very hot withdraw the tube 
quickly from the flame and, rotating it at 
the same time, blow gently In the cnnl round* 
ed end. until a httlb Is formed from % to 
in. in diameter In the nest chapter dlrec* 
tJonk will be given for TuakiOg u \ ” tubes 
of various slnipcp and also bow to bend 
iilnas tubing. 
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Fuse the platinum wire In the remaining 
tube by bolding the tube In the flame, and 
rotating, until the end is nearly closed. Then 
insert the platinum wire a quarter of an 
inch or so Into the tube and bent, rotating 
at the same time until the glass has fused 
around the wire (£cc drawing). 



platinum WIRE 



By means of the glass handle hold the 
wire in a non -luminous flame. It gets white 
hot. Now withdraw it. It cools and is the 
same as before. Take a piece of magne- 
sium ribbon and by means of the tongs 
hold it In the flame. It ignites and burns 
with a brilliant flame of a white color. A 
white powder is left, in no way resembling 
the magnesium ribbon. On heating the 
platinum wire we have a physical change; 
on heating the ribbon we have a chemical 
change. In a physical change we get back 
what we started with. In a chemical 
change we get a new substance. 

Heat up some sugar In o bulb tube. The 
sugar gives off sweet smelling vapors turn- 
ing black at the same time. Is this a chem- 
ical or physical change? This is a chemical 
change because a new substance carbon (C) 
is formed. 

Place a teaspoon half full of powdered 
potassium sulphate (KjSOO in a test tube 
and add about enough water (ILO) to fill 

(To be cohllnu 



half way. When the K.isO* is dissolved, add 
some alcohol (CjlIjOH) drop by drop until a 
thick, white precipitate is formed. Drain off 
the Ji-,0 and compare the precipitate with the 
original K_S0 4 , What kind of change has 
taken place? The precipitate tastes like the 
original K,SO„ therefore, to all appearances, 
a physical change has taken place. 

Into the evaporating dish, partly full of 
water (11*0), put a small piece of camphor 
(do not u&e moth balls}; light it with a 
match. It burns into light, heat and smoke. 
These we cannot get back. Therefore a 
chemical change took place, Obtain some 
fine iron filings. To an equal amount of 
this add some sulphur. Mix thoroughly, 
Look at the gray mass with a lens. 
Put some of the powder into a test 
tube with H,0, shake and allow to settle. 
Try the action of a magnet on the mass. 
Has a chemical change taken place? No, 
because in all cases there is still some iron 
and sulphur. Now cautiously heat some of 
the mixture In a test tube until the sulphur 
melts. Observe all the changes. While hot 
pour on some I LO. The test tube will shat- 
ter and you will be able to get out the sub- 
stance inside. Has a chemical change taken 
place? Yes, because the remaining substance 
is not acted upon by the magnet. You can 
sec no more iron or sulphur. A new sub- 
stance is formed. Iron sulphide (FeH), So 
now we know what constitutes a chemical 
and physical change. Next we will take up 
elements, mixtures, compounds and the 
three states of matter, 
uotr. month.) 




PORTABLE ELECTRIC CONVEYER 



A portable electric conveyer is used on a New York wbart 
where a great deal of perishable freight— fruits, vegetables, 

tobacco, etc. — is handled and 
is considered one of the most, 
efficient aids to rapid han- 
dling of these cargoes. The 
conveyer is attached to a con- 
venient socket and may be 
used either in the hold of the 
vessel or on the wharf. This 
machine handles freight with 
twice the dispatch of ordi- 
nary methods, says the Bulle- 
tin of the New York Edison 
Company, The Illustration 
shows it on "the farm," or 
the place where garden truck 



is loaded on market wagons. Portable Electric Conveyor 
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WE MANUFACTURE TO ORDER 

DIES. TOOLS AND 




ALSO hardware specialties 
and PATENTED novelties 
estimates furnished on expert 

MODEL WORK, SEND DRAWING OR 
SAMPLE. 

BOOKLET FREE. WRITE TODAY. 

Stamping &- Tool Co. 

DEP. O LA CROSSE, WIS- 



AUTO FOR RURAL FREE DELIVETY 



Some of the 33.000 ctirn I free delivery car 
rlers sire using automobiles Instead of horses, 
They find that they can cover a 25- mile 



COMPLETE DESIGNS 



of various size 
GAS ENGINES 



3 in. x 3 in. Water Cooled - $1.00 

4 in, x 5 in. Water Cooled (2 Cylinder) 1.50 

4 in. x 5 in. Water Cooled. [4 Cylinder) 2.00 

These bloc prints teitili til details tnd dimensions necessary 

MUNROE <5c CO. 

361 Houseman Bldg.. - GRAND RAPIDS, Mich. 



route, having the usual ISO boxes, in about 
two hours. To do the same work with a 
mail wagon drawn by horses takes about 
eight hours. The patrons along the route 
naturally like the more rapid service, as it 
brings them the daily market reports just 
that much earlier. 

The illustration shows the auto free de- 
livery on Route Xq. 2 out of Groton, S. D. 
Xt has been in service one year, except a 
short time in mid-winter when the regula- 
tion mail wagon and horses were sub- 
stituted. The route is 32 miles long. 





IdealSIGHT 



Is Your Sight Failing 



fmfmg All retractive errors, muscular trouble and chronic 

f ftP M m W 

GuisisJ diseases ol the Eye successfully treated by scientific 
if MASSAGE* 

"I am In my »cvcnty-nmth year* and have the SIflhf Restorer nml 
Sr^J yourselves id thank for r e mewed ey e-slg h W* (TmU man ia L 1 77 } 

"1 wbh 1 could Impress every one at tile ted so they would give 
■ the Restorer a trial-” {Tefttimoiiiai *44} 

mf English^ German or Spanish pamphlet mailed tree. Address ^ 

TBE IDEAL COMPANY, zav m Broadway, New York. ^ JB 
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MYERS ^SSSSS^ TOOLS 




Height, over all, 14 inches; Length, exclusive of handles, 16 inches; Weight, boxed, 100 Ibe. 



A nawly InP*nEed machln-o that enable# & Cferp&ntOr, machinist, hiac.lonn.lth cranj "h-lindy man” to dc* at heme* prRCll#nl37 all 
kinds of work that can be doh6 In regular fillopa. With its jmmerons it rotiy bti u,kh1 in Forginfl, DriiimK, Bering, 

GriudiDtf T SilwEhh i wood or metal,' > t ^irooirlng. E Lifting. yusd-UEipcirina,, Thread-cut Lmtf acicl |ii many other wii} , i, A tool-rt-eel hardS b 
with thw anvil , Bins Tj&e With 4-inch face, jdpfixTi sii, saw-tablc and gauge adj tinted to miter ana, OlIT kB&allueit aizt! circular Uf 
:B-inch< saws inch lumber* 

Has cut gpiLTH * and in&r bo operated by hand, few-t or motor power. The E-pound tly-whefcl impart# Wonderfal fip« 2 d and 
moEnonlunji. h-ot an ordiaaorj, cheap “re pair kit / 1 hot a rC#l rnwhinOi mad# f tom the bent of materials, and dotja abaohstely true 
work. All of Our attach iiieatfi meb aa saws* emery-wheels and drills are the beat atanjard malc^tf, Q ur M neb i ne-Tnola a re giRrm^ 
tf^d both, hh to materials and frorkni unship, Big demand for them I n to*n« and cities a=i well as in the rtumtry. Sold direct- by the 
DinAQfactarer^ to neons at reasonable price# with liberal discounts to Mamie I Training SokCKdi, AV ritE^fiir rtf^ rl l rcu I nr. 

MYERS MANUFACTURING CO.. 65 Wabash Avenue. CHICAGO 



LETTERS TO THE EDITOR 



HOW ABOUT Tills? I am a marhliLi^t otid hiivo 
been a subscribe to "Pop" for about two years. I 
ha vp just recently handed in my naino for hvo years, 
I would not like to do without “Pop/" It kopps 
me posted oh what Is ffplng on Jn the mechanical 
world. If I want to buy anythin# Jq the mechanical 
Une that I cannot tfet at homo, I can g ? t it by thci 
aid of < Pop*” or if I have ro moth lug for E^ile or 
trade, a tittle ad, will bring the desired result. Thprp 
l& yet one t til it# I seriously need* A wife. 

What can M Pop Fi do for me In this line?— K. Y. 
Subscriber. 

4 ■ m 

WANTS POP BY WIRELESS 



Dawson* Yukon Ter.* July I3 P ISOB. 
The sample copy of Popular Mechanics of May p 
19G5 + Mailed to the Standard DU Co.* Dawson* Y* T- P 
arrived safely. This is th« llmest work fif this kind 




Do you evorthlnk of how you ara 
going to along in life? Know- 
ing little, me hum constant 
struggle, poor salary. Knowing 
a great deal* brings to you satis- 
factory work and high pay. Wa 
hATt) helped thou sands. In your 
spare time wo qualify you for an 
Electrical, Steam or Mechanical 
Engineer, Mcchanicfll Drawing* 
Machine Design, Electric Lighting, Motorman, 
Dynamo Tender! Short Electrical Course, Alge- 
bra, Arithmetic, 

SpCClilE Offer! ilfiw students enrolling nciw will twa 
— i-roydcd, KREE tip CTIAKGE, with pur 

rezercEico hbrw end oiectrical Internment# to help them 
in their Hfxiidl#*. Write for our free 0b-F&eO book » nd 
tantllniinleiii 

ELECTRICAL ENGINEER INSTITUTE OF 
CORRESPONDENCE INSTRUCTION 



3*0 Welt 334 fttretd. 



nv 



York 




I have ever Been* and I wonder now how I escaped 
nil these year^ without It. 

Enclosed find |L for which add my name to your 
Eist aa per date stated and forward to me by wine* 
less or ike most Vapid method you may be usiii^ at 
the present time for dial ribu lion. Cheater W P Ten- 
nant. 



PAPER CLOTHINQ 



Paper f ft brie s ore manufactured In several Euro- 
pean countries, notably Saxony p where narrow Strips 
of paper are spun into cloth. Paper and cotton spun 
together form it fabric suitable for summer garments, 
while paper and woolen yarns are woven into heav- 
ier matorlpls. The fabric is cream colored, may he 
laundered without injury, off ere remarkable reals- 
tanee to water and is said to be tow In cost. It is 
used chiefly for men's garments. 



Till# Nhnwri Ottr 

44 Vim” 

Butt Spark 
Magneto 

w o mt&6 ot&et Types rop 

Butt and 
•lump Spark 
ign itton 

Also 

COILS 

of all kinds. Write 
fer prices ind full 
toltonnUtoti 

THE THITT ELECTRIC C0. s *M.“ a ’ 



Pfeaie meotloa Popular Mechanic# when writing Advertisers, 
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Is undoubtedly the best and most remunerative trade 
profession for a young person with limited means and an 
ordinary education to undertake. It not only affords con- 
tinuous employment and excellent wages, but it is a 
stepping-stone to some of the best positions in life. Many 
of the country’s leading financiers, statesmen and men of 
fame have begun as telegraph operators. It is an excel- 
lent “university of business experience,” and through 
the opportunities offered in its training the best possibili- 
ties are offered to one following it. 

To the uninitiated the clicking of the sounder seems incomprehen- 
sible, but with only a few hours’ study its principles are readily understood, 
and with proper effort anyone possessing some aptitude and talent can 
successfully master it. There is nothing difficult to be confronted. 



E NATIONAL AUTOMATIC 
TELEGRAPH TRANSMITTER 



is a successful self-instruct- 
ing teacher of telegraphy. 

It is simple of mechanism 
and a child can operate it, 
and it is of great value both 
to the student who knows 
nothing of telegraphy as 
well as to one who is well 
advanced in the work. A 
simple governor upon the 
transmitter, which is easily 
regulated by the hand, permits of the rec- 
ords being reproduced at a speed of from 
5 to 40 words per minute. All records are 
exact reproductions of characters as made 
by an expert telegraph operator, and are 
net mechanical. 

Send for our special catalogue regarding 
this, containing full explanation in detail 



Popular Mechanics be- 
lieves this self-teacher to be 
the best upon the market, 
and the most successful 
way for one to learn teleg- 
raphy thoroughly and 
quickly. The price of a 
complete outfit, including 
the best telegraph instru- 
ments, motor and tape reel, 
all mounted on a polished 
Oak base, two cells of batteries and an 
entire series of records ( ro,ooo words ! 
and The Telegraph Instructor, a 
practical and complete telegraphic text- 
book, is £20, or given for a club of 35 
new subscribers. The same outfit without 
key, sounder and batteries, £16. jo or 28 
new subscribers. All outfits sold upon 
1 5 days’ approval. 
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Address POPULAR MECHANICS 

JOURNAL BUILDING. O if » f CHICAGO. ILLINOIS 
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I N 









W-fi h*v* the b*st equipped plant Ln the United Stated for EXPERI- 
MENTAL WORK. MODELS, METAL SPECIALTIES of all hinds. 

Our line of work La eesflnfratly apodal, as we 

MANUFACTURE TO ORDER FOR OTHERS 

Shipment* made direct to customers o t our clients. Use of sales de- 
partment knti if desired. All facilities for boxing, shipping, etc. 

SEND FOR BOOKLET containing full Information of our method of doing business* 



Ghe AMERICAN SPECIALTY CO., Harvard, 111. 
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MACON’S MAGIC WHISTLE 



Macon, Mo.— The lirat night the screech-owl whittle 
vrna unhinged hero it broke up n restored revival 
mooting. Doga howlotl lugubriously and roiled over 
In the stiver*. Horses hutted their bends agnlust 
I ho wiills of their stalls. As i lie days went by and 
the engineer increased In proficiency, temperance men 
took to bard drink mul preachers quit da timing onrdn 
and dancing in order to devote till their time to ibr 
greater evil. 

To dC-Sriibe that whistle b beyond the ken of 
morljit man. The strongest work of pen and Ink 
would be :im thin air compared to the thing II self. 
It fptnrted with a mournful endenee Like Rachel 
weeping for her loved and lost- Then It would mil 
up It h sleeves moisten Its hands jmrl send aloft n 
twisted wall that would shake the stars and bend 
the handle of the dipper. It wasn't exactly n whit- 
tle nor was It a sereeeti. It was a «ort of mixed 
melody like somebody hail np -ended a vnt of hott- 
ing water on n roomful of tnmeats and the eats 
Immediately began talking about Lt. 

That awful blast has been known to make u red- 
headed girl's hair turn goEden nod Lu cause prema- 
ture baldness where raven locks had flourished. 

The citizens stood it for a week. Then they roao 
up a* one nuin. The whistle was sc ot out or town 
In disgrace* It was coupled to the steam pipe over 
the wn ter work a plant down 00 the Href* since which 
time no fish have come nearer than five in lie* of they 
reservoir and the real aeroceh owl has gone out of 
business before it* sinister meeliardeal rival. 

And now the pound I Is going to tiring 1| hack to 
town and limit Its use to fire alarm. The eode 
agree*! on Is: One blast, first ward; two blftwls, 

sprond ward; three blasts, third ward; feur blasts, 
fourth ward: five blasts, rtf t ti ward, and six blasts 
ineuns thfti Missouri baa returned lo democracy. 




Bargains 

IN MOTORS 



Electrical Efipa-lrlng mid Ctonitructlfm 
t^KKD FOR BAftGAlN 6HEJ£T 

PEERLESS ELECTRIC CO., 

14 1-143 go. Clinton St., 
Thane Muln 102B CLLcafU 



Your Ideas Developed 

PATENTS PERFECTED EXPERIMENTAL WORK 

EXPERT MODEL AND DIE MAKING 

METAL SPECIALTIES MANUFACTURED 

P.ncti, nnrl fiflirew M ach ] n* Wort. Prn*H f IniahinB, Oxydll- 

HUi Nickel Plotiiuf, EquhioHiib. Thirty year.’ niniltmit, 

JOHN OLDFIELD, 937 North 41st Court, CHICAGO 



Write for Our 
Great Offer 



To One Man 
In Every Shop 



..Popular Mechanics.. 



The Largest Factory in the United States for Manufacturing Metal Specialties §**1^°“ 

Wrlteiu for cvtlmatb on anj Article you want mnnu fact art*]- Prompt and careful attention giro a oil wrmpondfnci 

FORT DEARBORN MFC* CO* 

UinnfiotuiBie of ineorporitM 1 $S 5 . 

PECIAL MACHINERY DIES, TOOLS. Etc. Alta Blanking, Forming find Drawing of Shut MeUt 

03.65 Croaitntf Strut - CHICAGO 

Gear and Cun Cutting Sttrfrat and Circular Grinding Screw MilUne Work 



Going to Put It on the Market? 

Yom have* th* ertirlti ; we have the brains and the F^uipment for tnakt nir it **t tbn L*w«lt cost* 
Wo manufacture &ud phipnll kind* of Special machinery on contract- 

LET US ACT AS YOUR FACTORY 

JOHN WISH ART MACHINE WORKS, Eafinr*r. and KHtlstn HM, (Int) 43 to tSS. Canal Street, dll 

LONG MSTAKOU ‘PHONE. MAIN ESS. 



Picnic mention Popular MtebfiPlM whrB wrlHut AflfertUrri, 



962 

GASOLINE SOLDERING IRON AND 

BLOW TORCH 




with tmj eapp-FTfl drn-p f-nrjjr-^1 from bar, one 
for nplirvfltfe and one for heavy work. Nni-hinfi wm- 
pltniH* Ho pump to get out of order. No rlatlnum. 
coi] to barn out, Never too hot and aetnr too cold. No 
wind will blew It out- Can. bo rh^nubd to blow torch 
matantlf. Can be. carried So an? tool kEt, Ot HnCmflii^a 
bolt. Will ]ut for peari* tWH bf tinner*, pleuaben. 
paLfttdr'i nnd electric!! am, ftuarftbteed to dTC Ac- 
tion r If yoat Jnhber docs not bundle them. write as for 
lllastmtod booklet Bad price. 



EMMELMANN BROS, MFG. COMPANY, Indianapolis, Ind., U. S. A. 



WE WILL SEND YOU 



One YJ**, 

On* Set 0EKCINE 
Armstrong Stocks 
bud Dies. 

One Pi pa Cutter, , B , 1Jit .* , . 

Qua Wrc&ch. All for hind ting pipe from *£ to I inch. 

ON HECIfllFT OF $10.50 

Beisd for Catalogne of CbttipleEe Linc + 

ARMSTRONG MFG. CO., Bridgeport, Conn, 



WE MANUFACTURE 

ld«Ul specialties. DSo«. T«Ti, MdUl Hterapltlfre of 
ill Triads, ftoww Maetinfr Work. PfltcltSfl*, ato. 

Estim lien aHeer fully g i ve a . Send drawing or model*. 

Metal Specialty Mfg. Co*. 

1S*£4> Wi Randolph iFt.i Chici^ifo 







Wanted 
Toys and Novelties 



We want SlUfllt Novel tl* 5 and Toys to manufacture 
and! sell on royalty. Lf you hove Small* Useful 
Novelty* Toy or Advertising Article, send ns 
sample or model and we wilt make you an offer. 
We have ample means end well equipped factory. 

KUBEC MANUFACTURING CO, 



666 W. Lake Street, =* - - Chicago 




UNPARALLELED FACILITIES FOR MANUFACTURING 

Metal Specialties 

OF ALL KINGS PROMPTLY AND REASONABLY 
WILL flANUFACTURE DIRECT OR ON ROYALTY 

Crescent Mfg. Co., Valparaiso, Ind, 



Farmer Skidmore {telling sinus In a efty hotel 
mom)— "Gas burned itl] night cburgrtl extra. Don T t 
(flow out the gnia,'* These fellers Is bound to Mitch 
you one way tr the other-— dev el nod Lender* 



NEW MECHANICAL IDEAS 



CHANGUAnLE ELECTRIC SIGNS :-Ahy letter 
ran hr made by inserting the 3 » candescent bulba 3 Ik 
t in: box frame to form whatever style let tel' Is ile- 
slreiL There urn no wires except those attached to 
the bottom of the box which connect with the metal 




bars holding the bulbs, If the sign Is hung across 
the sidewalk It may hove different reading on the 
two side*. fikco plates cut for the various let- 

ters cover the boxes to conceal the metal ban. The 
manipulation of the tetters can he done without any 
knowledge of electricity. 



PQfcTOFFICE SIGNALS £ — This le a box sign to 
be hung lit front of postottiees where there Is no 
free delivery- The box contains several signs Indi- 




cating that the mall is being distributed, about to 
ckk&e, iiiairs late, etc* The *lgna are manipulated 
from within the office by menna of wires. 



J. Tip Eddlemott. of 2053 K\ Franklin Et. t Phila- 
delphia, Fa., wishes to correspond with anyone hav- 
ing a ‘ ,J Fop." F for January, 130 4 ,. to dispose of* 





SOLDERENE 



A new rapid flux find tin combined far soldering 
and mending Iron. Copper, Brass, Lead, Zinc, Tin* 
PlAtlnum* Opldi Sliver* Etc,, without the use of solder or acids. Soldereno oolders anything and everything that the 
old method of using bar or wire solder* acids, roe In and paste accomplished* 

AOENTS WANTED. SEND TEN CENTS FOR A SAMPLE STICK* 



THE CHAS. A. THOMPSON CO., - 41 Cortlandt Street, New York, N. Y. 



Pl^nw mfrniliiii riiniilftr MivliAnn-D ttIich u-rlllnff AilTFrHiiFri. 
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BUY A CAPITAL GAS ENGINE 

And you will not sit up nights worrying about eoepensive power. 

Our #HKSn0R ar e heycmd thfl at*Qdard flat fey old** fu entfUft fenUderB Uld DO OM 
wtl& 1 b Ichoking fdr th» &fl#E and mflti froonomlbal power pUouM buy *B¥ angina 
Without- fir* t 3 n vpAElgatiUB tho bHfltV of th* OiasJtftl Engine. Writ# in* Ofttftlog 

CAPITAL* GAS ENGINE CO., - IadianapoHi. Ind. 



POCKET KMi’E TOOL KIT:— 1 Thin cxtmiudy 
useful kit Includes ^Is, tools all of which except she 
cutting blade, are memorable from the ban die. The 
kit contains; knife blade 3 5& I cl, reamer 3!6 Lii-« die 
4 Eil„ mw 4 in r . chisel in., ami setew driver 3% 
in. Any toot can be firmly attached u* Indicated by 
the *irrrsw i n one second of time by a simple back- 
wari ivjlst m.-v- ujent. nnd us quickly He moved by a 




forward wri&t moYeinepL T be tools ni ! c all unado 

of the bent material and are calculated to provide 
for all ordinary emergencies. The kitlfe and toola 
are carried In a neat; leather pocket book only 4 Vi 
In. long* 3% In, wide and Iel thick, find will com- 
mend itself as just the thing for every day use; 
while for hunters, sailors, campers, etc** It Is almost 
indispensable. 

* ■ m — 

GOOD REPAfR SHOP CARL) 



One of our readers who runs a general repair simp 
Eli Lancaster, Ohio* sends ns his card, which may 
serve ei a a suggestion to Others- 

IF YOU HAVE ANYTHING BROKE. 

e xceft your SE1 - F , 

BRING JT TO ME AND 1 WILL FIX IT 



ALL KINDS* OF LIGHT REPAIRS 
N'KATLV AND CHEAPLY DONE 

* i» 

“Mr. Dip, the famous rlyer. 

Was trying to dry-clean; 
Suddenly he caught lire. 

And hasn't since benzine/* 




We Know 

i— ^ and 

You Know 

Tbwe cement patches 
art ceuftlaudy coming off 
tills hot weather. Our 
Vulualim oat only make 
patches slay* but will 
mend cuts sad boles In 
outer casings of auto tires 
good a% o ew. 

GUARANTEED 

Lot ua toll yen. A$ktnr 
circular TL 1 



■■STITCIMN-TIME* 
VULCANIZER CO, 

TOPEKA. KAN.. U. S. A. 



The CLIMAX BLOWTORCH 



Ad iniBIWiment ov* r erery flood qunlSly of the- Hnbh'rinp It-ftB 
Oarrh'* iia own boat «u»p]y. This torch la imed fey j^WClST* ftnrt 
c]tH’trie 1 nna uYetl where wr.ry urefeBBiunpl IH eHiateur 

worker aboold hw*e oue. Jt^TivO Only -K Otnta |hmil|W-& 4 . 

CLIMAX MANUFACTURING CO., * l Harlfori Street, Bortw 






1 


















CATAT.OGTJE FtlEE PETCES RIGHT 

Tulflcmph liiHirnmnutM, T* lepboiie# 

Bnrwlar Alftnt,.. Bells, Pmuh BulW, tlflCtrlo 

Clocks, Million.] Ap|HUW,tuf, ^IiiSrtTR, LtOi* *■■ ■.<•■« 

JIASHATTAN KLUCTltlCAL SUl’PW CO. 

32 Cortlani St,. New T«rk IBS fifth A* 6 «* CMcafl 0 




f HCA D D A DTC ForWIRELESS TELEGRAPH APPARATUS 

L/llCAl r A Iv i o ^,^a B " l ;'ia:^rJSf l %;55?- ss. 

Don't tnk» it Tor ^ ranted that kp rln m\l «d3 mu eh and *wh ft thinft Ask ahflncoe Eire- son anvo yem dollar*. 

NE W ENfflUP COIL WINBlftO CO P Atlantic, Mm*. 
rifLiue mention Popular Mechanic n when writing Advertisers. 
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SPECIAL 

GAS ENGINE GENERATOR 

Steady light from an ordinary Gas or 
Gasoline Engine, Write for Bulletin. 

Rochester Electric Motor Co. 

33 FRANK STREET - ROCHESTER. N. 17 . S. Jk, 



AUTOMATIC JACK; — This tnnrhSuc wilt rnlHo 
nil f<mr wheels of an. nuto from | lio floor fit Oiip 
time. It con si Rtf* of a light hut (strong metal framc- 
warfc, unto which the machine Is run 1 the momentum 
causing four rockers to iir*e initti they raise the 




"Will Raise AIL Four Wheels at One Time 1 ' 

wheels one Inch door from the floor. A spring is 
.it the BBuut time itmipressrib which ran ho released 
by o Sever and rt-iurii the car tip the f!o&r when 
desired . 



ULNCl I JJfiTIjSi T'RREjS,- A licit I In bur silvlal: 



device which tins frequent 




Handy Bench 

power drills. In ililn tool 
to fable Sk 0% In,; weight 
15^4 tn + 



u^e even tn tihp ps having 




t In- dMnnoo from clinch 
0V4 I Lit*- : height over nit 







ti IKER S DI 1 RA I) RECORD r— English bakers 
keep n record fd the s E z o of the leaven secured from 
different purrhflftea of flour. At a certain period 
after baking the broad Is cut, n slice 3 ft id on the 
loaf of a blank book kept for the purpose, end the 
out line carefully 
marked with a pencil* 

In each of the dia- 
grams thus made are 
written flic various 
facts of Intercut in 
connection with the 
I on f , mat r ri a Is, q n a n- 
tlt1.es, time; tem- 
peratures color, vie] d p 

ot«\ III this ivuy onm- 

purbinns are made to 
show whether any opr- 
tain grade of dour 
maintains It* quality. 

In the cut the heavy 
line shows the flour at It* 
results that were obtained 
not nearly tin good. 



best ami the dotted line 
teniae months Inter* and 



£ PE EDI* TM ETE It t—T 1 h I s n cw 5 n*t rumen t for 
auto mol dies combi nog no A- day dark, showy at what 
F|icpd the car is movl 1 ^ at nil time?, and records 




both llie number of nil lew made tin each trip and th^ 
total mile* travelled to datr, The trip record reads 
up to 100 ml Ins, and the total up to 10 0,000, 





“Quick Action” 

IGNITING DYNAMOS and 
MAGNETOS 

Themrcflt Reliable garters en the 
Market. 

Take the Place of Battuta. 



JumpSpark Coils 

FOR AtL PURPOSES 

BlDdle. Double* Trip In a»d Quad- 
rnpla for Htationeiry Engines and 
AutomnbLlim. Gnmoteed In 6f6uf 
particular, Fine Vibrator* 

*7-3 D toB CAT a LOG L 1 K El 

THE KNDBUNH KBBtAH Mf 0 . COMPANY 

norm BEND, INP 



PtraNe mention Popnlnr Weclmales when Tiritlnis: Advertiifi'i. 
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ENGINEERS- * SSSJSS" 0 -ELECTRICIANS 

la open to you If you Gharj e of a moiot or gimantoT. F REE a regular BOo tttlolc juat So prove to you laow good It renily is 
and We will uxpltfln o«r profit-thanUf plan on trial orderi. Bend two green i tons pa tn cover poitatffr. 




SLUSSER BROTHERS, Bradford Building, Charleston, W. Va. 



Tht LOST SNAP SHOT 



The Explosion Happened but the Picture Didn't 



A is Amateur photographer relates in the Ameri- 
ca n A m n tour Photographer how iu>- inlsacd the pi r- 1 itr« fc 
of his life* He was traveling In the maUnizifns of 
Oregon aud came upon & pnrty of workmen, 10 tf in 
number, who were blasting out the wide of a mourn 
tain for si railroad. For days the me n drilled mak- 
ing ready for a blast whidh was to alter l he uppeur- 
ante of the whole canyon. 

'“f expect to lire The shut at noon/" aald the fn re- 
nin u, am] even a a lie Hpoke there was 31 quick, 
smothered report from the drill hole., which w-as 
being " sprung'* by amall charges of dynamite to 
make the bottom large enough to bold the twenty 
kegs of black powder. It would be tils* la*t big 
+, .sW ,T of the Nesirton, and the amateur determine I 
to make a picture of It. 

Ite went at once to the hillside about a hundred 
yards away, and chose a place to stand the rninora, 
There Was a large log eOdvenleiit for shelter from 
flying stones. He was the more careful about this, 
for a young fellow on a similar job the summer be- 
fore hnd been hilled and his camera demolished by a 
falling stout. 

The camera had no bind of automatic abutter, luu 
after considerable plnnning and eager work he U\h 
p revised one that dhl very well, This* done t he 
cleaned and dusted the camera thorough I y + faking 
out the leu s and wiping It thoroughly with nti old 
Linen handkerchief. While thus engaged, he w as 
startled by the loud call of the timekeeper announc- 
ing 12 o'clock.. As soon as Hi! the men should ^ [ to 
n safe distance the fuses would he lighted, no there 
was ti o time to lo^e. 

Hastily gathering up his outfit, the amateur sough 1 
the dank lab gloom of tbs. 1 root collar and there loaded 
the plate holder. A moment later a^ be hurried 
along the track lie met numbers of laborers %t silking 
rapidly towards camp* Joe Martin was out In the 
Humned going from one fuae to another with a 
lighted taper, and calling loudly, + 'F!rel Fire F ' The 
amateur dashed up the hillside, stood the machine 
(Continued On page 9ftG. ) 




Reading 0 to 3 Volts in 1* Divisions ,- 

A coQ^inLcint uud DractScal InBtrutDO&t I 

for th CH14 ' who Mi& lT-imirr and Storage {' 

BhlJiMftl. IuTID^tE]] r,;rt ft tp« CifJl *f J 1 P lp»r^ Iff «BJ I 
«il| fiinhmgb Duinj, If IHaip 111 ■ t I q iurMdlngi. M#b- V 
n+auf iU+ aa Hrang-MsfcM4jw*fc*. , . | J ric*? §4, 

flDRltiCE [UCTRlC MFC. CO., Sprl afield, Matt, 




Robert Battery Valt-Ammeter 

<i u^miltdibd 



Forwarded prepaid, including case, 
n i>o □ nscei pt- of |4 . riU 

3 VOLTS I J$ENU FOB 

3» AMPERES f C ATALOtil’ K 

THi HUBERT INSTRUMENT CO- 
fiU Bheibjr St. Detroit, Mioh, 










DYNAMO CASTINGS 



S4t» of Matt rid or flnlsh^J Paris for (he 

FRANKLIN MODEL DYNAMO 

PRICE 43.50 AND UP 

Well light aii Go. ti. Iiitup. 

Wiiu . 1 for ill out rji toil boofclot 

PARSELL db WE» 

129-131 Wtrt list Street, * NEW YORK GUY 



A NEW CURE FOFT 




FOUND FN OUH hlfw LA Til or. © * 

Elff HTTHiFlQ fOJ! YOU AND iQuR * U 1 U 

The motor Car Suppi^v Co. 

1 4 £ 7 3U1 i C H I f, * N AvEnue Ch h-CAO D’ I i L. 




The Wonder Gasoline Motors 

MOST SIMPLE AND EFFICIENT OUTFITS ON THE MARKET 

WO Yfti firOftrw. et r, . til g$t out of orJir. Ho almple that a c-blld opettot* 

L them. ifuAt the llniiii for thu ffirm, nhop, pptLitf#, oiwtrio 1 LgJciiiL plnnt, or 
u ifte-adY iL ti'J relS+ttrlB powor in riioui rt-d. Our ]U' II . F. QiHrLj&@ otit-iit 
is without nn e-tjuui. P^rtioi sr^ EfCttiuE CH-'tt-flf ihitn ^ iriLh-n por hour fmeu 
them, Thay farnifsh more newer for money th*n rany other motor on the 

market. PrW# Iff ill f>urptiw6» Write today. T«^J L u?i what you want to Oi^r^to 
und W& Cftn SftTe you moaoy. Outfits up to & n. P. DeftoriptlTO tifttologuo frflO. 

The R. M. CORPCWEU COM PAN V, - m S. Sillha S leeel, - SVHACUSE, N. Y. 




Fletifte meet Ion Popular Mechauu-N wheu writ lug Advertisers. 
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The New Pierce Gasoline Motor 

IS A WONDER 

It will develop more powtf on Less fuel 
than any other make Ln the world..** 

Hu kit on modufU JLneft And tip to thfr very latest practice taadw fruto the boat nint^nul, and 
willi ordinary ca re Wilt lust n ISfe-tJuitf. 

We hhie pf-Hti buildiux Guat>lln6 Motor# for over twenty yonr*. Mon than T-jXO PltlROl! 
MOTORS a tv inure* in. all pirttol the world, Wa kuow bow lo, ku4 oo,, build th«% Fin lit. in 

f ’LL ^ H 

Guarantee Them to Give Satisfaction. 

Jf they do not, send them back and we 
will refund your money in full 

Thp PIERGE MOTORS are the bf*t In the world and £oat Jraa than, lb* pftoroat, guar- 
antee them ag Blast defective material Tor tf f ft, If you watt power for any c.urpoflo r write (or 
trcir printed mutter, mating YO«r DHdl, We a I no build other aiies up to 1W E P., aino Marine 
SdCktuFi, Launcbop end Auto Bo&ta. Re sure aad addruu 

PIERCE ENGINE COMPANY, - Dept. 2, Racine, Wis., 

3 1-2 Actual Horse Power 






Gasolen e Motors s Castings 



A OOblptattt line from, lf{ to 10 
b, p. p for Biejclfl, Automi 
iliiHOi or SlutSonarr l Also &L 



tikcbikblii motor out 11 cm emdi Oom> 
pleto MOTOR- CYCLES. Send 
Hump for catalogue,. 

STEFFEY MFC. CO., 

Aim I'tmiuck StB., PlitludelpMiif Pa- 




Convert Your Bicycle Into a Motorcycle 



We Lave a IK H. P. H ite Motor, 
Wn sett t be set of cutting* £7 sll 
& aruwiQus ft>r Qt.ov 

Wq rIpo ha*G a2H H. P. art of canting* 
B^bd itunp for cbtaloii^ and full par 
tloullrw. 



tURLKA MIE, 
ST. PAUL 



* stmv 
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Gasoline Engines 

Three Styles— AH Bizos, 

Feed 1*1 Ilf, Saw Machine# P atb. 

LOWEST PRICES 

Write f«>r descriptive circulars 
and price list. Agflnli Wanted* 

GILSON MFG. CO. 

24 PiA St, Port Washing ten, Wl* 




IMPLICIT Y 

GASOLINE ENGINES 

Vertical end Horizontal, 1^4 to 
15 h. |>. Stationeries, Portables, 
pu rn plug Outfits an cl 3a wi Qg Ulus. 

GET OUR PROPOSITION 

and! MS cataleptic. 
Weateru UnlkAhle a- Grry Iruu MTgn Co. 

131 GftuM S-treet. 311|wauJc£e R WJa, 




15 Days* Trial 

oi* this Engine 

No cnab pftym^nt required. M : 0 pfty 
freight to any point within 1,000 mi I g> 
of Cnieiyow Spirit Plugn BunFimieed 
Cor H65 dajfft, il.GC mcl L 

Second' Hand Engines all Sixes 

McDonald & erickson, 

J6 W«t Rdn4c4ph St.. CNhoOi 



clone to the log and drew the cloth over Lila head- 
A few stragglers hurrying toward camp paused a 
aoccnuL and one of them ended, fc 'Hey there Yonsc'll 
get the g^laws smashed in that thlngl" Then they 
no lit lied away* for now cl score of "block holes" bfr 
Kan going off like a fusil: hide- of artillery, with oc- 
cftslonaliy :i "coyote hole" which throw Lhe boulders: 
like canister. 

Drawing the plate-holder from his pocket with 
one hand, the amateur turned the focusing screw' 
rapidly with the other, A queer circle of light sip- 
[■eared on ihe ground glassi*. Bni no landscape with 
Itn living colors and sunlit foliage, and trees and 
hills upside down. Fragments of atone were now 
falling oil a boot, striking The ml [a or clipping 
through the tree tops. Heedless of any danger the 
"spec 1 ' twirled the screw desperately. Backward 
and forward mid back again, bat always that hazy 
dine of Uislit, now large, now" small. It wn^ nind- 
donlng* and wltkzdj. moat strange The amateur 
popped Ids head nut quickly niid looked the Hin- 
di L lie over. Then glancing at the channel he Haw 
ai tiny wreath of smoke curling away from the rldgr,,, 
mid he knew the long fuse was nearly gono r Now 
trembling and furious, the amateur dropped the 
plate-holder, and with both hands worked the focus- 
ing frEiune back and forth, watching the gluss. 

Suddenly the air quivered violently* the ground 
rocked under Ids feet and zi muffled, thunder lug roar 
filled the canyon. The amateur dodged under the 
log and looked quickly nt tho channel. The whole 
ridge, lifted bodily, hung hi midair, surrounded by 
ft cloud of smoke and dust, shot through by heavy, , 
tumbling at cues or sharp fragments that w blasted! 
like bullet s* A biief moment it seemed to hover, 
then the lnign mass settled back with the groaning’ 
of thousands of tons of ror-k grinding: together* 
The smoke floated lightly away on the breeze, a 
deep rumbling echo rolled like a tidal wave among 

the mountains and the big Ldan-t wnw over,. 

While waiting a moment for any belated block 
hole to shoot ? the "spec" nurs-cd his wounded pride- 
and fondly wished that a thousand pound boulder 
might settle on that miserable old camera. Soon ■ 
the foreman, who tmd kept count of the shots, cried, 

1,1 AH over " And the men came out from behind' 
trees and under bridges and quietly surrounded the 
mess-bong?, The amateur snatched the eziruera ziml 
hastened Into camp. He brushed suddenly part the 
stable boss who wanted to order a doseu copies, of 
the picture. That sLinpJe soul knew every slip, 
"twist the bottle and the Up, but the vastly more- 
mime rows uncertainties between the exposure and a 
picture how could be know? Bursting Into the teut 
the "$pee sl threw the treacherous machine Into an i 
empty bunk and sut down, full of dfiigust and n 
dull sense of amusement, pulling himself together 
n moment later to get ready for lunch, his eye feEli 
upou the table* There lay the old linen handker- 
chief, and close by It the tens. 



Fleas* mention Popular Mechanics when writing Advert leers. 
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Running Steadily Since ’79 

RUter fit Co., Pub! ifcbtrs. Rea d mg, Pa, t write t We have had this engine 
jr Otto No* 54) in «se for nearly 30 years and it now needs some 
repairs," Is It any wonder after all these years of service. ^ 
make would have found Ha way to the scrap pile long ago* hut Otto 
WorHmanship and Otto MaterlaU teem to be well 
nigh proof against wear. The “Otto” costs a little more and 15 
worth. a great deal mote# 

OTTO GAS ENGINE WORKS, Phila. Pa 




HE WAS NOT DISTURBED 



IftlAhd w&ortit were Just coming Into popularity 
when Captain CoftTners took charge of the 
ply Eng between tbf 1 mu In hind mid she island, Cn plain 
Coomera was n sailor of long experience 

On one passage a cross the bay she fell, foul of fl 
current that pushed her upon n sand bank. The pas- 
sengers began to run for the boats anti hunt In Im- 
possible phices for life preservers Captain Coomeis 
sat on deck, bis big frame support orl by a ennip 
Kfool and Ills! k "game leg +T stretched out on another 
camp stool. 

A passenger ran g p to him and (Ti<tl r lr Q, i-aptain ? 
we qrb uterkrd!" 

-'Hum T 

“We are wrecked I’ p 
"Be wef 1 

"Is there any danger ?’ 

“Hum Y* 

,+ Are we going to sink?"' 

* p tlot fur lit tills water*' 1 

“Are you sure? I'm afraid we— we ^balE nil be 
drowned r 

“Not If ymi'ro morc'ii four feet high/' 

The panaeiiKer seemed sattsfled at Ifi&t. and went 
it way. Captain Coomers rammed his gage at the 

deck, Presently another passenger ^aw him* 
li O captain, Ini m glad you're here/ 1 
H So be V' 

-J Thfnk there's any danger?"' 

"T aii/t seen any/' 

-Of course wf — we aren't far from shorn ? IP 
“No* Wo' re tts nigh tlk I wo lover* on a slopin' 
ftnfh/ 1 

"Yon take it coolly! 1 ' 

"Well, you *os fc I’vo been w reeked off Cape Horn 
nnd i was In a boat that wna rhawefl up by a 
whale* I don't pnppuS to my besots wet GUt o r 
any seoli land rolilcle as this here/' 






CASTINGS 

AtIGj MARINE cn i STATIONARY 

ARE you in 
^ the mar* 
kei lor Gasu- 
line Engines 
or Accessor- 
ies? We Con- 
duct a real 
Bargain Ml ace 
on fneie linc^ 
Write us, 



Sookkl On #£Qtitsi* 



L. W. GILLESPIE & COMPANY, MARlQtt. imd. 






Fairb a nKs-Mor s e 

Jack- of -all -Trades 

Gasoline Engine will saw more wood than 
any otlisr 2 H. P. Gasoline Engine. 

It is sent all set up and ready to run. 

Awarded Gold Medals at World's Fair, t$04 



Cut out complete advertisement and send to 

FAIRBANKS* MORSE & CO. f Monroe St*, Chicago* UK 



FI age se nd tn & il lustrat ed C at a 1 ogu-e No, H 449 Ga sol i ne E n e ines. I m a y wa nt . 

Engine 10 run 

Nam Street No-™ 

Town . , ^ , - Sta le * - ■ 
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A Roth Motor will Drive Any Kind of a Machine Tool 

ffo •tufting, pallets or baiting 1 to miintalA, Th« motor ninnlUf IDf BtaoblUS not 
In ime can b& Hurt off. 

Cons i dering Economy, Effldtn cy and Design, the 
ROTH MOTOR » beyond reach of comp ttitors. 

BiOf-cUI^g, Bftiaelaia in operation, #**• tram Apuiclng and automatlQ in it* flpeed 
regulation at variable loada. 

Writ# uh of your mntor wuqtii pnd w+i will at-isd iiluftirut^d tfttulas&o Irdt 1 . 



ROTH BROS. <&> CO.* 

27-31 So. Clinton Street, 



CHICAGO 




SEND FOR IT 



fi\Y revised Hat of machinery 
and contractors' equipment 
July Issue, is now ready, and covers 
eleven printed pages with location 
and prices. I wilt be very pleased 
to send a copy to you If you will 
let me have your address. 

Willis Shaw, Machinery 



171 La Salle St 



CH1CAOO, ILL, 



SPECIAL MANUFACTURING 



Dies and Stamping 

- - TO ORDER - - 

SPECIAL MACHINERY, MODELS 
EXPERIMENTAL WORK 

DROP FORGING DIES AND DROP FORGINGS 

1 1 iX nl iv art' SptflaUkiii, etts, Mitrif'd tu> 
1>nIt:T. Mend SHni|iieH iit DrAlrhLgB ft»f 

E£st-1m&1«j*+ Write fo r Our BookkL 

THE GLOBE MACHINE % STAMPING CO. 

1)7 3 llumlltnll ftf,, - CkTrllilld, Ohiu 



NEW BOOKS 



PAINTERS' OILS, COLORS AND VARNISHES. 

Edited by Paul N. Hn^luckn Numerous LlStnd ra- 
tions' lfio ginger; crown* 3 tcl; cloth, $1,00. David 
M* ■ Kay - Fk 11 ade ip 1 i i a, 

A CDmpn 3 LntsiVii lUgo^t of information in the Btlfo- 
jeet mentioned, dm wit from the experience of chem- 
ists and color manufacturers. (Jonpise hi its treat- 
ment and Hi ways Hear, A chapter on Oils and 
Vehicles eoi i tai ins Information that every painter 
should have at his finder eiub. Tile various claasefl 
of plgiui h iit!i are treated In chapter*, Ets nre uho 
Paint Or! tJcUci and Mixing; Gum** Oltw and Solvents 
for Varnishes, :iml Varnish Mnnuj fact lire, The lllua- 
tratioiiH show machines and apparatus used iu pre- 
paring oils a tnl paint. 



P H OTOti II A 1 a 1 1 IC RI-l FE i I BN CE HO 1 1 K Ed i ted 

by J, McIntosh, nlufttral ci|; 3 -t 0 pages* paper 
covers; To cent*. Tennant tit Ward, Mew Torn. 
The Beeond edition of Ibis work has been largely 
added to and rewritten* Its aim In to ted how to 
do anything and everything in connection with 
photography, Jti page** arc crammed fall of handy, 
1 1 rut- tlra I information, further elucidated hy dla- 
grains mid tables. 



m # ii5CTRO PLATING. Edited by Paul X. Ht^lurk. 

Mint] harems engravings, and diagrams; ICO pages; 

Ctotlin cents. David McKny, Philadelphia. 

A handbook full of coju-Ikc, pructlml information 
on electro-pint In g. A book that may be referred to 
at any stage of the work* Treats of Tanks, Vat ft 
a ml other Apparatus, Batteries Dynamos anti Elec- 
trical Accessories, Appliances for Preparing and 
FI ti I h 1 1 [ El g Wi ir k ; Silver- Plat 1 n g ; Co pper- PI a 1 1 bg : 
Gold-Plat Ing; Nickel-Plating and Cy cle- PI a ting: 
Finishing Electro* Plated Gnods; Electro- Pin ting 1 

with Various Metals and Alloys, All the apparatus 
T-^pilr^d D SUnat rated and clearly explained* The 
bunk j 1 1 ftu contains several valuable tab left. 



YOUR INTERESTS 4WP ouns are identical. 
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You Wmnt Practical 
WELL DRILLING MACHINERY 
to dot mfopo that 

Mineral, OH or Water 

proposition? wa haro/L OoarantoS 
it to work satisfactorily* 

TellTjaab&attto fonnatlMe* depth, diameter hol«j 

win_aend priiitcii_matter_anii can_BiTfl ycu mon-eg* 

E AMERICAN WELL WORKS* 

'JRORA, iLL. t U. m. A. 

ILL, OALLAA, TEX A*. 
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Star” Lathes 



Foot or 
Power 



Hl^h-grade icrew-cwHing engine Lethe*, with forged crucible 
steel hollow spindle*, phosphor bronze bearings, gear- driven re- 
versible feeds with strong friction drive in apron, our patented 
spring nut* which allow quick shifts of change gears, also Draw* 
In Chuck, Gear-cutting, Milling and Taper Attachments Ff desired. 

Sallnblfi ffr eh'rt rin.nl hq 4 repair work, modd m&kpr», min* 
vtx»i tih^ Hhwla nnd Jint\ nocuTAte laarhinp.&hrtp 

HTirl iool^room aortic*. An-k for COMPLETE DEtCftl PTiOpg > 

THE SENECA FALLS MFG. CO. 

102 Water Street, Seneca Falls, N. U* S. A. 



PRACTICAIj PBRSPECTHT Tl.y Frank KHiaril* 

nud Fred H, Colvin- Illustrated; tiO tui*;^ Otoe li. 

50 cents, The Derry -CoIIaril Co.. New York, 

In this work tlie nntbor mnkea c lent 1 llfce jn-Lnt:-3 - 
files of Iflotnvtrle |n'r«pectlve — the only prnet|£ul per- 
spective for utCtbimUal work— And Hkenva lzs appli- 
cation to wime of the kinds of work for wbk-h It Is 
adapted. The examples Inritide architectural ck- 
tEiilHp and fist sir os, pattern work, locomotive de- 
tails, structural steel work, connote piping, blurk- 
smithing mux carpentry, Tin- drawings are made mi 
Isomer rif paper, two pa [Is ol which will be turnt 
with the hook for ILfrO, 

4 ■ * 

NEW PUBLICATIONS. 

THE DULUTH A EH I A I* FEHKY lift I ITCH lias 
attracted such world- wide Interest Clint a haudKotnrty 
Illustrated booklet on tlio bridge iscsd Its construe* 
Cion, prepared by Norman Mattocks,, will Ik* sent 
free tu nil those Remlhig fi 2 -cent stamp to (he En- 
gineer Dept,* City of Duluth* Minn., requesting a 
copy. 



MINNESOTA LAKES an described and Nitrated 
fmm photographs hi n beautiful hook Lei mulled mi 
request to A. M. CLetabd, Gesi'i Pfltfrnfier A gout. 
Northern Pa die Railway, St. Paul* Ml tin., are cer- 
tainly alluring to the lover of out -door Ilfs', The 
booklet contains considerable pertinent Informal Inn. 

including the fifth ami game laws of the stato. 

ON THE IKW;n AND CLARK Til AIL Es an fl- 
hisirfltnl booklet i^ent out with the compliments of 
the citizens of Spokane, Wash., and depicting the 
lie a. titles of that dry. A copy of the pamphlet may 
lie had by addressing F a K r Gf>odaM P Prcwldent 
Spokane Clumber of Commerce. The editor’s copy 
contained a pi ism goad for a Eh -suite round trip on 
the *’Se^lug Spokane Electric Car.” 

A CAMERA JOURNEY TO TIIE LEWIS AND 
C LA R K CE NTEN N I A L EX POS IT I ON P puli 1 1 she d 
by the Great Northern Railway ansi Kent free cm 
request io F. I. Whitney* Passenger T rathe Malin- 
ger, St. Paul, Minn., portrays In Illustration^ from 
photograph the beautiful scenery that the northern 
route passes through or near. The hook Is a guide 
for observant eyes and nnyetie going this way should 
procure a copy. 



LATHE5 

9 to 13 inch Swing 

List price. and up accord-* 

ing la *!**. When ready to h^y 
send for Lathe Catalog and price* 



W. F. A John Harriot Co* 

lft> Rvihy St h , ; ? Rockford .III, 



FOOT and POWER 

AND TURRET LATHES, PLANERS 
SHAPERS AND DRILL PRESSES:::: 



SHEPARD LATHE CO. 

I* 

A131 W. 34 5t. t Cincinnati. Ohio 



B- r. BARNES* 

ELEVEN-INCH SCREW 
CUTTING LATHE 

For font or power a* wanted. Hu 
power crfHiH ft*ed Niid eom pound 
n'flT, A Htrictly h Lf.-J i-pr rad c mod' 
pm tool, WfiBlMbnlti a ft- Inch, 
lathe, DoacriptiTe elrcirfhn qf . 
each lathe upon ruaucB-t. 

B. F, BARNES 00.. RockforJ.il]. 



FOOT nil POWER 

LATHES 

ft to 16 i neb awing. 

Built for aerrica. 

High CiTPiie, Low FrEco 
Accurate Twill 

amOGUE FB-El. 

SEBASTIAN LATHE CO. 
IDM09 Culvert Street 
GNUNNATJ. 0. 







A Reliable Work Bench 



This Bench is made of bard Maple* the top consists 
of strips glued together to Avoid warping; fiH 2 *£ 
Inches thick Bench Screws* the Bench is 6H ft- long, 

2 ft* wide and 34 In. high*; stand bolted, weight 200 
lbs. aSK YOUR DEALER FOR IT* .... * , 

C. CHRISTIANSEN, 86-90 Pratt St., Chicago 
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are the recognized standard for accuracy, work- 
mans hip, design and finish. Whether you use tools to earn your daily 
bread or for amusement and relaxation from a different vocation, it payi 
to use GOOD tools. You get a better quality of bread and a good deal 
more pleasure. 

USE STARRETT TOOLS 

■ 

We make hundreds of different tools. Ours is the largest 
plantain the world where nothing but fine mechanical tools are 
made. All these tools arc fully described and illustrated in our 
Catalogue No. I7AP, which you may have by sending us 
your address. There is a good deal of valuable information 
in its J76 pages which it will pay anyone who uses tools 

to have. 

THE L. S. STARRETT COMPANY 

ATHOL, MASS., V. S. A. 



md 



Dynamo and Motor 



Bargains 



We carry in stock over 600 machines 
in all sizes from H to 100 horse power, 
both new and second hand, all guar- 
anteetl. Small factory equipments our 
specialty 

NO ONE 

Can sell you a first-class machine for 
less money. We repair all makes. 
Send us your inquiries. 




STARTING A LARGE ATE AM TURBINE 



Intereitfng Account t>( How It Ei Brought Front Cold 
to Speed In 2 1-2 niutiteB* 



PitttHC ttiirml lun Popular Jleobim 



In a paper rend befoiG the American Society of 
Engineers, A, Moon gtvn i a vivid picture Of how 
a big steam turbine In an electric |>M 13 1 la brought 
Into action. He 

If a Inrgi* Lisrblno Is cold and at real, how 

quickly can it be started? Can it be brought up Lo 
fipwd ns readily can a good cross- com pound on- 
line Mini Is e fc 'dd all over? Most station men would 
have doubts as in (bo adaptability of the large tur- 
bin $ a y 1,5 OB kilowatts, or 2*250 bampofttr, for 
cinerjrency work* So much has been written &baut 
the sensitiveness of a ro Anting dlsn to the change* 
of 'temporal lire find the effects of unequal expan- 
sion tluit It Is easy to Imagine dlffl.ru!tic& III the 
rapid start. The possibilities of an engine with a 
ftSMiich low-pressure cylinder in starting practically 
cold anil coining up to synchronous speed are well 
understood. A station malinger would criticise tin 
engineer who would open his throttle as fast 2 ^ he 
dared without wrecking his piping system amt let hH 
machine Jump Into her work. One turn at a time 
011 the throttle Is about all that Is considered safe, 
mill even then a close watch Is kept for groaning 
valves and cold bach bonnets. 

Every lime the starting valve is moved to increase 
l he si cum flow, the engine is allowed to take Its full 
increment of speed, due to that particular throttle 
position before the supply valve !& moved a second 
tEtmv There are ten targe oil cups, and frequently 
more, that must be opened and adjusted before the 
machine moves :it ull z besides whatever oiling Is t® 
he done about the air pumpf* and other auxiliary ap- 
paratus*. 

Icq when writing Advertised. 
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IT WILL 
PAY YOU 



! THE BOWSER 




Handles 

All 

Grades 

and 

Kinds 

of 

Lubricating 

Oils 



SINGLE SQUARE CABINET 

NO WASTE, NO OIL-SOAKED FLOORS 



Th* "OMB" U fl«tl T Ailed 
AT ONE STROKES tb«n is nn 

overflew. 

Fifty Different Styles. Send for Catalog Xll 



& F. BOWSER & CO., Ft. Wayne, Ind. 







Ant hi}? of 1 'Let tori uh far Drafts m.en h l! r.j3t I m 4m and 

Student *, 11 

“'SHOWS HOW TO DO IT" 

Contains chapter arm outlining, lettering. outline ihftdlag. 
Hwtloo lining. curved lurfuce shading. fahiidlau of Inclined 
E-urfutH-s, topograph lead drawing, character and tintflh. eto. 

fe-kmrde llsti in*. 42 pn. iO li-it iHiaitr attorn* and 11 full 
jnugG plat**. Plutoa J to IV cun tain til dietiueG ixjaten- 
ILons lOr suvtion I Inlng, 

< Prvf+ Jiatby of CamtU? savsi “E*ch of tht 
dumltrs on *QufUnt shading* mmf on 'section tin* 
trig* Arc A^nc ftfprtft the pfiC€ Of fhc hook** 9 

Aost Popular Book on Mechanical Drifting Ever 

Published 

Adopted M Standard In manr Technical School* 

PRICE, $1.00 



MEC HAN ICS 

FRWW3 FOR STUEWTS 

By Prof. F rank B- Sanborn 

™ problem*. many bedng ejanaplee in engineering 
prteti^ 

Content* ? I t Work rProhlomfl 1 to 172 . IT, Force 
( Prrtoh’nii in to 405 > 111, Motion ■ Fro-blcma 44)6 to &U.H an- 
awuri and complete EndUx A iiraetieal, eletnenSttrjr book 
of problem* finr the uhg of pfiwtteifrg meohP&i-Mp ea- 
tii; after# and etudftnt*- 

PRJC EL m ©O 

dflnd for daacriptEvo calatog- M. F, and a oamplu 
copy of Engineering Sewn 

THE ENGINEERING NEWS PUBLISHING CO. 

230 BROADWAIi HlW VQRK 



* 






Most engineers w-tnilil consider ten id S uutes sis 
nittifr a fn*t start anil flfhTii minutes ns a ruore 
utual starting pf-rlo4i Including tfiuio taken for 
warming lip; In fact, it may not bo overstating tho 
case to f^iy thnt if it were known that Aft cnglm*- 
il riven plant were to be called upon In emergency 
for power and It were essential that the briefest pos- 
sible time were to elapse between the call and the 
hi king of the loud, otio or more onglnes would he 
kept Ln motion all the time* turning slowly and hot 
eiI J ever. 

This quest Jon makes Itself very prominent when 
the Steam BtallOn Jss operated as ari auxiliary to 
large source of hlgh-tetikliui power, which is Hself 
tn tl±5.- construction Btage and has a large overload 
capacity of Us own to carry ( supplying all sorts of 
apparatus that a^e electric power, railway, lighting, 
and power circuity simultaneously, At such a time 
dill sorts of Accidents will happen to the hlgh-Con- 
sion wnter-driven plant, most of thorn due to the 
nocc^narily temporary elm motor of runny of Uil« otoc- 
tricnl connections. It takes months before nn In- 
triers to system of wiring can be thoroughly relied 
upon, for it takes month* before the temporary work 
of count ruction can be replaced. 

The Marion at present under consideration 1^ 
equipped wH]i three Curt I* turbine -driven alter im- 
toru, 40 cycle, 10,000 volts, onch of l n o(JO kilowatts 
normal capacity. During the summer months the 
station Is operated as an auxiliary to a water power 
plant, taking alt sudden overloads. A signal has been 
nnniLgofl, a ft-lneb whistle, ho that It can be blown 
Instantly should the power fall. A blast of that 
whistle means cut In two lurblnes ami bring the 
(hint up to Kpoocb The load will be henry P and all 
auxiliary apparatus must be in regular operation. 

Each turbine has a surface condenser and there 
are three or four pumps to be started for each pair 
of turbines; one circulating pump, one pressure pump 
for the step bearings and one dry-air puinp, ail of 
(Continu ed on page 072 J 



HENRY * HORA J 8 

Modern Electricity 

Explain* X-Hny^ Wlrdiu 
Trlt'tcriiphy , UudRuntt 
TriiiifliuUaltin A I1 1 at rl hull an, 
Fnwrr Hi ii I loan. Wlrliue, mtn. 
Writ I4M& Id pluln £ujrtl*h. 

All Froblems Solved 




Pra cti ca I - Accu m te— 3 eie ntl II c 

1 50 illuntrailunw. 

355 Ctoss inilei. 

M A pmetlcnl hnhdW<?k for atu. 
ftfiprefvtli^P, Pin; l el^EtrlcaJ 
ungoi eflrs-^— Srfenf Utc ^ pi^rl^art. 

Silk Clolh. Elccci ra live cove ti i href stamping . * $1 BO 
Seal leather, marbled edges, y&ld stamping, §> . 1.00 



LAIRD & LEE, 2aa U Wsbash R Ave, CHICAGO 



• SHOP NOTES/' 

200 Pages* 

366 Illustrations. 

PRICE ... 50 CENTS 



POPULAR MECHANICS 



mpntlrtA P/tnnlAi» \T-p-r-h-ni1ilii-a u'Iipti Trrltlrtir AflvpHlM-rrti. 







FIIETZ & GOELUEL MFfi* CO^ 

90 Alabama £tr™t f Grand Ilnimls, Mich* 



S end THE MONTHLY 
for JOURNAL 

One Dollar a Year* 




-Sample Copy Free 



Concrete Publishing Co., - DET C i?5fffjwicn; 
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Fence 

Pssis 



Cheap as 
w&od fc and 
irifl 

last lor* 
ever* Made 
wUb sim- 
ple aiml In* 
expensive 
louls. Fire 
proof, frost 
praal.wini 
proof. 

JflCW'kl «I<1: 
A giuug 
#» Hj-fcViH . SA I'l 
ni|-jil U.-L Vi ■!*■! 

lid [rbfl -kDtb#- 
ly Fetf J*EE~Tft 
WEite PiLli |l'f 

A. D, 
MACK AY 
S CO. 







GOVERNMENT 

POSITIONS 



Opportunity to ppiv 
Dnro fcvp 0- Civil 
o( ! rrico h min i 
tionab/miiL Salary 
t*> Ttart f&^-OU to 
t^SOO.OO per years 
BU,GO0 appointments 
last year: mu-nr moru- 
next jwar. MudurI 
of information nn4 
aomple 

1M2 fcwfusejs GOcto. O&bn- 
Io^ue VllKE, Dope. 

30l 



AMERICAN COLLEGE 
OF CIVIL SERVICE, 

Valparaiso, - [nd. 





_t*od:iril Hflts pr keKteo 

ANVWMkH t\ at UAL v MAFCTactUBEB®' PKtCFJi 
llI I nv iii g rant il L U'\ ups >1 v nn ( -s-i n^. £ h tpped w i i Ii 
privi Imtp of psaminatiem. Writ* f^r OntnloHuo 
1 . PEW R ITER t ,4 FORI UM , ZOZ LaSal k Si. C Ifcdgq 



Andrews Office Desks 






Er^p n nuns* to tb^Er credit and. are i 
OHEDIT to thoir name,, for thuj ara 
made by 

[Specie I iota who know haw. 

STHi TYPEWRITER 

■EHAKS S4. OfllVERfD 

The A It. Andrews Co. 

174 Wofaili Av 6 l . Ctutig* 




you are in the market for any kind of machinery 
and don’t know where to got it, write :::::::: 



Popular Mechanics 



which are motor driven. T he us el ter [h driven by 
o steam engine and must be started also* f or it sujb 
piles current to n port Eon of the auxiliary uppurutiia. 

The bailer room Sms steam np at nil times, supply- 
Eng a system far manufacturing purpose® other th:tn 
power, und slow firek are kept in enough Ivo tiers- to 
imtko steam needed for the normal load. Forced 
load menus forced fSre^ + The hollers have n Eider- 
Toed strikers, equipped wtth pressure blast* a m3 will 
respond quickly tn a 60 per cent excels on 3 3 for 
si earn. The opera ling force for this Is. about equiv* 
ali-nt to a force for ail en^imMl riven jituut. Kind ro- 
om's mu] oElerSp however, uto busy about the build- 
ing on construction work, Jus tailing n ew apparatus 
ii lid inking such work ;ik their regular occupation, 
when the turbine® are not running. 

At the sound of l he whistle the water tender 
starts a blower on the extra row of boilers; all blast 




2900 K*W. Curtis Steam Tyrbint 

dampers arc i opened up a ml alt sinkers are allowed 
to feed at the maximum rate. Kadi lire mull dumps, 
bis free asli a ad barn Over his red fire. The until in 
ehiirse of I lie coni and ash conveyor starts the prea- 
sure pump for step bearings* One of the turbine 
men starts the exciter which supplies current to the 
auxiliaries lie sides its field current; n second turbine 
mail starts the circulating pump and then hts tur- 
bine, The hot- wo 3 1 pump and the air-pump are 
storied by the oiler. These movements take place 
filmidtmceouely. The force 3s organised upon the 
lines that obtain in a fire station; each man has 
his specific duty, and after performing It looks to 
pee Unit there is nothing more for him to do. Only 
a few seconds elapuc between starting the first 
pomp and starting the first turbine. 

The turbine throttle is opened ns fast as an Much 
si '-am valve can he opened without eudnngcrfi]g I 3 m* 
^ Leu m plpJny system. It Is not considered advisabl' 1 
to open the throttle valve as £ast as a man 'si stnenjifli 
will permit, but If nothing unusual occurs in the 
pipe HnCj sentiment does not spare the turbine. 

One elect rl elan attends to thfi switch board and 
iclepbono. As soon as the machine approaches speed, 
the amchroulrJng system is cut in and the main 
siv itches are got read v + One and cue-half minute® 
will do all the work here outlined, Ineludicg the con- 
?33 deftnble time taken In mustering the crew from 
various parts of the building. 

Manipulating an engine regulator so that It shall 
be aT a precise speed and at an exact phase relation- 
(Continued nn page 2 7 1.) 
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Ton Can Make 

BIG MONEY 

With My Nett PRIZE VENDING MACHINES 

Brafc NoT-eJtj Mom?? MikircTtif f I need Ah the rmirkefc. Op^r- 
at^d with nickels- Alm^ wii oth*r dftW ►tv-jo Vt-ciJIng Mn*lauit h * 
nnW refcdjr., Write to ManufAnE^rtt for full jjartSpiilart *aJ jjr lev*. 

THUS. H. SHERBQUiE, 29 South 3 rd Street, PHll A, PA 



The New 

Popular Mechanics 

PREMIUM LIST 



Fully Illustrated 
Is Now Ready 

BOOKS FOR MECHANICS. 
ELECTRICIANS, ENGINEERS I 
SHOP TOOLS OF ALL KINDS 
SPORTING GOODS. WATCH ES, ETC. 

Something lor everybody given for 
one or more new subscribers* 

— — AUDI! ESS — 

Popular Mechanics 

JOURNAL BUILDING, V* CHICAGO < 

r 





I a. 5 SAVE VOL'R STSNOQKAPHER'S TIME ? . , 

Dearborn Jr, Typewriter Cabinet 





IF YOU WANT A DESH 



G r- i r nntepd the- Enott com- 
Diet e and perfect desk ftT<*r 
twltf a| Any injrir the 

We sh Lp on ftp p iti*ml . 

Freight Preps id 
Eiiftt of Rfwky Moun- 
tains, Without roll 

curtain to jui p^i 1 

cabinet, price fJLQOr 
Modf> of sol L(| golden 
Oh S£, bofttiti f pi i ! y fi Dish ihI , 
■nfrftlnHbJp nots bnr>k 
holder with, Cabinet. 

V. fitjp for Fit El', fatalog 
of thil and other ntjlee. 

DEARBORN DESK CO 
At EXANBER A SAMUEL 
Gaa, Mgr. 
^tsber Building 
CHICAGO. U. S, A. 
ASK “DEABBOHK'’ 



What Is Da us 1 Tip-Top? 




■THErFLIXS 
Uaut Hulldlii^ 



To P HOTIC that D&uft 1 "Tip Tcp^li 
th* 1 heal and ritiiplcat d eilde for iur Is* 
Inff i (Hi I'ftplen ifftln peh -written 
*1 ck d SO r ofilee ftviD ly pe written orl> 
gimih iv e will ahlt> eoMpi^to dnpjj- 
irati'ir fc cap aLze, wi thout deposit 
0o ten (10) tfayN* trial. 

Price $7.-50 trade a m _ _i 

ot QD Nfcf 
K + DA US DUPLICATOR CO* 
113 John Ne w York City 



WANTED 

KTIILMAN 00-, Pftpt, A. 



mfin to flful HIh- 

tri bur.* Ram Siilnry f IHJIKi w** k 1 y. 
13. UU per day for BzpenftEi p Stale a^e 
nod present einplG^ipetit, 

* - - ATLAS BLOCK, CHICAGO 



r . — 
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V 

BE 


A 
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CH 




ijym 



EARN WHILE YOU LEARN. 

ca life pr, p * Puotn I vc L LI tin* Stfl n« > SpJ tool of lYftte h in h h I 111 ;, 
tiwn« JtinL^D -*■ tilobe Bldg,, St. PbqI, Binncwti, 




Pipage mention K'nptihir Merlmnii-A wlim wrfitliiE -%d vert luc re* 




an 

ship from* other m a chine* not moro than 1-1500 

part of ncooni! removed from lt + is no matter that 
can bo hurried, and oup minute- is fast time On such 
ivork. But the whole thing, phasing-in and all T hae 
been done 5n 2Va EttlUutes, including full load on the 
turbine, which started from a nt and st £11. 

This, performance has been gone through a groat 
many time*. and our record book fihowE that out of 
-J3 such calls 10 starts were mode In 2 Vi minutes, 
15 in 3 nillillteSp and 15 In 3^ minute*. We have 
taken tile time In a number of Instanced when nil 
( lie auxiliaries have been Lai motion, and It only iv- 
nialned to start the turbine and phase it In on t lu- 
ll ue: t ho only valves to Apen mi aueb ease* are the 
throttle anti one small oil valve. The two quickest 
fi fa ri ft have been made In 15 seconds a ml 70 seconds, 
respectively, including phasing- hi, Others rs'snge be- 
t iv ecu 1 minute Id seconds and 1^4 nil notes. These 
two quickest marts wore made ms a turbine which 
had stood for 24 hours wtfcb the throttle valve fihtit 
tight, though there was a slight leakage p^t the 
went- After the throttle valve is olT Si* seat it Is 
not more than 20 second s before the turbine 1* up 
to speed. A cross- compound reciprocating engine of 
tin? four -valve type, 2*250 horsepotver capacity, eau 
be brought up to speed from a stand still in live 
lidliute^ if St is hot all over. This five minutes is To 
be Compared with the seventy sceonds required for 
tile similar turbine operation, 

A reciprocating engine, which Es turning ever islow- 
!y with the throttle valve just off Lew sent or with 
hy-pfiag open and h aving alt its oil cups open and 
rngu luted, can be brought tip tn speed, say T 2 turns. 
In minutes This can be coin pared with iko 20 
fi$eoisds necessary fur bringing the turbine sip under 
Mic game conditions; that ls f about unc-fifth the iluii- 
necessary for br Engine np the engine* 

If the envlne Is cold all over und has all Its of! 
cups shut light, all Us auxiliaries quiet, 3 5 ml mite* 
m called a rapid atari. xStarta have been made un- 
der £,ucb cnmlEilons fu 12 When we start a 

i 'old turbine we open up the valve and let bar turn, 
and in two minuter we are ready to bring her up 
to speed and she will be at speed in in in utes, 

dividing the engine's time by more than four 

* i » 

GENUINE CASE OF **LONU FELT WANT * 1 



Hl White I tv a* looking over the magazines on a 
news sftind todriy, the attractive cover of your peri- 
odical caught my e>c P I Investigated St nnd found 
my great joy that it ivas a book I have been la 
Ff'iirch of for a long thim, T on mo to the conclusion 
right there that I would become a subscriber to 
*ulTl an excellent publication, nnd the result is l 
am enclosing £1 lb payment of a year's subscription.^ 
— \Y. A. BrookR. Jr. H 2^H2 Brown BE , PlillftdHphhi. 



THE NORTHWESTERN LINE CHICAGO 

TERMINALS 



A descriptive pamphlet with large scale map of 
extensive ami complete terminal facilities at Chl- 
I'ugo has been prepared by the Chicago & Norlh- 
wiifiteni Ry. This will be of interest to Industrial 
concern* located on t Sj.+?s,c- terminal lines, and more 
os peel ally to those seeking new sites with adequate 
railway cotsvculenees. Send for free copy to In- 
dmtrhil Department, C. & N. W. Ry,. Chicago, III. 



It you warn anything and don’t know where to get it write us. 

Jf you have a new idea or invention ask our Patent Bureau what you want to know and 
they will answer promptly and ful'y without charge. 

We want a mechanic in every shop to act as our agent. Write lor particulars. 

POPULAR MECHANICS CO. 
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LETTERING | 

4 ntijk booklet, now roftdy, eontnin* r: 

HLEiEiy good thing* for ttvdeuta ■ 

PRICE. 25 CENTS a 

D RAFTSMEN, ARCHrrECT*: j 

need onr n^w bo*lc on d imonfli ois * of fl 

Pipe, Fittings and Valves ■ 

NO BOOK LIKE IT ; 

FLEXIBLE CLOTH BACKS, GO CENTS. 



HAVE YOH KEEN A COPY OF 

THE DRAFTSMAN? 

It ia n n^nt monthly magazinB on DRAYTING 

and BaineJmdy* 

( 1.00 PER YEAR. 4 MONTHS TRIAL. 25 c. 
or the Mn^adueaml for §1.00 

ADDRESS 

THE DRAFTSMAN. Cleveland. 0. 



Nature’s Coffee Pot 



"Makes Coffee Harmless, 



Pp 



Wt 1 hfiva rit hint cUbCovp rod the - active principled of irepjiraU 
iH8 the pit rf? OoflTGw eitnift from the bitter and poisoBcija 
matter of the Cijflv&Brftne . . . . _ . 

Like all srtiAt EniT-entSou^— It 1 a epimp-l^f Fa b trtip ip mdsH'd that 
it Buenaa i enp^w*! I fol-fi that it wAb no! thouEht sif bflfore. Wp 
want to tall F00 itt^re Abflnt th-iw OotflM* Pot— i- t p » -wflinJerfnl 
worklnan *fld the^ cte^er way It Oaffw tnto a d rL u k 

—Afl healthy And harmlPt^— && ^ of water. 

Try This Coffee Pot at Our Expense 

Tftlk Ia eh^Ap-lt-t lii mJlow proof by Rending v^y ■■ 

^AiTjro'N C^''ttc-a Pat. ff^wunt y *m bo test it, for youmelf In 
too r own hnms. 3i'nd lift no money until you are HAtledod— 
then mail TIB a fh'illar or se-nd ue rack thn Fot. This in our 
way of d>Hnf; buHlut-n . 

THRPOILLON POTTERIES, BrancliXo. J, W(wdrldKe, NJ. 







This ELEGANT Watch $3 ill 

Ikifori Laij a> --Mflh. *4* ik-li mie uJ unit i*u* el-a 

T1UT OHDC x-ml *A<S*Wi, *hA Wtl\ Mmhri |:-j by eijiroip 

t p Pifcnl&Kil-^ * tKB'.ioi-i WATCH ANO 
CHAIN C.a DjlTfi. ^T* 

Is'i rr] - f me I ^ iul it «iycth^J r jctm Hn-3 Mid 
plam, Ki. fitted with riehlj jfWHL#rt fcnn»ea^ui upd 
CU*rmd^ll K eorMCt Mill I'llE &D>d 

M -u' -l ctftlu Fit t*Mm -or r.n * » tyUfrr 

Tf fen nri-h - il wwl to hct £3ft.EHI litll.ll 
rlii^ro wivcr WmrTTmced in Tk*H» 
mji ibd iirnirp4flrpt ib t:. bad it Jc- r^m. Char 
90 j4tz- flit-Tinwt i.r.i «kh <bd] wpwli- 
ff rn «Ut Oftil/ fl JidSM 1 iLh. Aldreil 

d. riRHKic * cfl..s a i . *■ tfuL-ejSt.,mi€'*eqk 



PIpohp mentlnn Pnnulnfe* Mrohftn iCH mben writing AdV«fti^fS. 
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FREE OUTFIT TO AGENTS 

Fruit Jar Wrench and Holder 

So Bbnpta, so bund r. iletot f&U} Id tljrhlly §eallnji 
or easily opooitiff irnli cans. 

Price 25 Cents per Set 

T«rr liberal offer to agent a. Other speci sir I es- 
Write forlree descriptive matter. 

BENJAMIN P. FORBES, 837 Perkin '& F^wer Block .Ckycla ad, 0. 





TIZ=IT 

Trade Mark 
fGut Size) 



SEE THAT BALL? 



This New A 11 ■ M ^ta L-Jjjfc 11 - A 1 H'l- 
SMW iSwiifll-JyliU H O It N 
CONNECTION will mltlwJv 
fmrrore ™r niONOORAPH 
n-r OR ApKOl > HONE J Fits all 
Eiiliscm* gnd new C^lLbintiLas. 
Price HO I'oiitpnift, 

— KK FILING & COMPANY — 
— InvErntnrH Jind Mo]p M’f’rs.— 

855 N. 40 tli Are*, CHICAGO, 




BURK AIR-IT’S CHEAP uk"™ 

l T LhiiKiimei BShi Barrels uf Air to. 

Keltieno Fenny Eiaei, bttmg like jpae* Jioltnt 
i i re, won 'carpi odft* saves work n ud lue i bi L h. N 
qubI P wood, dirt, s^hea— no wide* no vwlv^H, unaf 
Operated , tafin d^ma H dnrable. « r*n d 
cu ukfer, baker* Quick work, cool kit- 
*h*m> 1UODD Ilarrlwon WI<?Lie*#, 
VnlTekiin nH4u and Air Bumeri 
pim I d 1 iLLHiatb- Atft’ATS \\ ANT KBj 
-fte Wieklfi tn-iitiAt 
1 II A WE R- G jar an tMHko I I 
-aiiTwtinrei, up. IV rite, 1- 
bro pnHltton. flO dnr trial 
World air*, €o-* EWOtf VVurld UTd^Ei Obj01 

You Can Make Gas 

100 Candle Power Strong at 

15 CENTS A MONTH 

bj u&lDg our 

Brilliant Gas Lamps 

We GimtBEitfle Ever f La sup 

Wnceloroiir F, M« Catalogue It tells 
all about them and our gasoline system. 

Brilliant Gas Lamp Co. 

42 State Street, CHICAGO, IU» 




BE THE BOS S' 



Make 1100 per month. Others do it, You have 
fcfun# chanec. £tar t m mall order bn whirs* at home. 
Write for rntr f4 Stflrter r| and free pjiri Honiara* 

Mgr, We v., Co. + 950 IS, 23rd Kt.* Uo* Angeles Cal- 



L 



OW PLUMBING BILLS 'a 



Get them by psTlng rlffbt prto*a for RUfv 
lilies " We Belli 

SUPPLIES AT WHOLESALE 

Ton save 3J 5% to 4056 on e^ery article Hiyheet- 



?• «...._ 

E prade gonds * nd 31 tic c^m pi et# r 

I t>ee illniftmted e^tp-hjg fti* 1 
I All pftrt icnlnrs, Write for it. 

1= 



P. KAROL, 

IJlW. HHrliMSI., dKlitgt, 




$20 to $50 Weekly made 

Selling this new invention, the 

STANDARDISE FOUNTAIN PEN 

No Ink dropper* No smeared lingers. No twisted rubber 
Fills Itisli No Com plication 

fos-cSotCy At C 1 78 Q0 ln *3 days by rsttr- 

^fiDk-wrUt /c - fid buBtneea man in Ala, 
this CiQ A A earned In fl rst four weeks by 
WAY* R, f, Get.rlner o f N. Y, 

Sparc time only- 

C T c ftfl for a months odd hours by 
o * ou q Jos j.oveit of Mass, 

C e Afl made Jn First Twn Hours by 
Mts Marj M _ i^npn of Mich, 

Our free lessons in gucccpfdl ifllesnansbip 
cnake experience unnecessary. We send all 
particulars florin m prove above and rtianr other records* 
’Write today* PnctfClk Ajenls and District: Managers Wanted. 

STANDARD FEN CO., 95* Baker Bldg.. TOLEDO. 0. 




$15.00 



$ 6.21 



LIST REFRIGERATORS 

Factory Closing Out 

SALE 




Price less than cost 
to manufacture 

White Enamel Lfned p Sine Lined 
Odvtuitod Steel Lined 

ChirflOMt, Ortoite BoeK FiliLng 1 
Cold Air ep#0£ 

Our prices $ 5-00 to $ 8 . GO Lftss than Deparfment Stores 

SENT AKryWHEUN O* O- D, BTTBJEC^ 

TO APPROVAL 



Tolman Steel Range Co, 

60 



I Turned Out S30I.27 

vrorLh cf plaUD^ ]Q 2 vrSua 15. L. Suilh Of Pi. luSf l 

■idKKI G ulBl], IL:'t. $». Fa Crawford wrif£l a IcaJe ft.Uy 5r.it 
d». J* J. MLLLp r a finucJ-, "wri^a, tk.a e-mil 7 Uiake |&.{Xl 
"iliy jjI iiLlSi T h«B. Fahlcef- NhMl Mtcb^r ill FC1H, 

11 1 f 9 .B 0 I'rotn cue J*v, 19,30 'LQiHta*r r " t'liih-un; 

F'j^i^L'4* eailly Itiraed. W* T«eh You 

J Fpce-No Eipcrlrnp^ Rfi| itin tl. EfftfJ' 
bo-Hy lias 1 *b !r w n re. wi.i-nlN H.J- w^krj *nk smetal 
jTuu -le E4 bH | ■ I n. L < ■ « i wtlt fl+vU , SilrrT, tiicki 1 ] aii i 

1 .1 in ii3*ilnjf t Meow J^liLte— Htflit pro««ft 
. Wt 1 iQJti-r bumlju^-. DutiflLi kN nl 9 E^ r Er#r? 

[biac ptfBHb^iid- LPT IJf* START YOU. 

twite Mftr 1 for Catalogue, A EC-n >.1 v Mod llffrr- 

F. Gray A I'lAtiu^ wqrkij, Cincinnati* O. 





BE YOUR OWN BOSS 

MANY MARE A YEAH 

You have the aam& chime*. Start a MnSl Order Suslucbs at hoene. 

M'e toil you how. Money com? UK in dullj^ Enormous profits^ 

Everything I^rn^bsd. Writ# at once for OUr "HtartCr * 1 and PHEE 

particulam 

Fm Mr Kru0|f*T Co«, 165 Wfl^hin^-inn ftt, Chimirop- 111 

Plfiiiec mention Popular Mechanics wificn wrjtjns Atlvertiscrfi. 



Catalog Free- 



Tlio season is hero to 

MAKE MONEY 

Gel stHfled early. 

$40 to $75 
A WEEK 

(Jan be made wla b one ol 
these 

Steam Peanut Roarer* 
and Corn Poppers 

S, DUNBAR & CO. 

16-1$ No. J>eup) allies St. 
CHICAGO- 
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KBUFFEL k ESSER COMPANY 

OF NEW YORK , 

111 East flad Lion Street 

DRAWING HATERIAL5 
SURVEYING INSTRUMENTS 

Write Inr particulars about our new flechanics 

Stvrl Tapr Rule- 



Grand Rapids School of Mechanical 
Drawing 

3 flt- 3 fl 2-303 Uourtflman Graihi Kflpidrt, >lirh. 

INSTRUCTIONS BY MAIL 

Id MECHANICAL DRAWING, NAVAL of MARINE ARCHITECTURE, 
BOAT DESIGNING, LANDSCAPE GARDENING. 

msu for ourt catalog uje of full information. 



LEARN TELEGRAPHY AND R R. ACCOUNTING 

Opts-mLor* AIivhjji in Great demand 

tNJ to * 1(10 p*r month snEnry pjmmvd fm r ar ml under tmnd. 

Oor Hohools ere emlorw'il by towry mi I mi y ofltajiil mtheU,&. 
Lmditfit a|rio Admired, Write for 

JWOKNK SCHOOL OF TELEGRAPHY 

Cincinnati* O. Bn If * I n, N r Y„ Ailintn, (la, Ln f'hnae, Wla. 
Tmaiknan. To*. Hnn FraDD]^ r Cal. 



EUGENE DIETZGEN COMPANY 

181 Xonrne stmt, CHICAGO 
1 18-121 W.m SUr NEW YOKE 



UNfMNCtSGO 




KWORLf*^ 



Moot ocimpIotB line of 

Drawing Materials and 

Surveying Instruments 

Out Rapid Printing Bind Print Paper hiaa no ctyno]* 

The Celat rated Vimrlyko Rdlar Paper for Blue and 
luacA J me- pri nts. Send for satu pie prhot». 

All GOOD! WARRANTED 

IT* rOH CATALOG 'YMlfi-pp, pnOFDBBLT ILLT3ST r O H 



AUTOMOBILE DRIVERS, 
REPAIRMEN, CHAUFFEURS, 

and others wanted all over the country; M,oo0 machines 
built tints year In Untied states. affording ureal oppor- 
tunltteH for our studentE^ o centH a day will mjollfy you 
for good wa^es tn this growing field. For full partic- 
ulars, address Dept. BM7. 

The Correspondence School 

of Automobile Engineering akron, Ohio 




A NEW CARD GAME FOR THE PARLOR 



Effect — Performer lels any one choose a card from 
a pack. Carr! ss returned to same and pack given a 
nuiek flip. Upon fanning t tic? piuk, selected card is 
found have turned over* and is In a poafiinn dl* 
leetly opposite to tho rest of cards In pack- 

Moduli G pern mil: — Any park may hv used. Have 
sin ne oiia Fdiuffle them well and then give anyone u 
free choice. White lie is looking at the curd, and 
von fife telling him not to forget it dulckly turn over 
bottom turd of pack* and then turn puck over. To 
ntl appearances, the cards are as before p bul \u 
reality, only the top card faces downwards, Meat 
let the selected card be returned to pnok by being 
poshed In. To open Hie pack would be lo give a way 
the deeeplloii. Give the pack u quick snap, turning 
It over again. Fan It and the chosen card will be 
Hoen racing In an opposite direction to the rest of 
the pack. Do not fan too much, or the reversed bot- 
tom card v, 111 lie seen*— Albert Laudette. 

HOW TO ^CURE* ,B FRAYED CUFFS 



There is a better way to make one'* frayed cuffs 
preventable than to pure them with the setsaora, 
Siiys a writer: ""With the first touch of steel th+* 

cuff In ruined- Light u match and pass it round the 
frayed edge Edo urn burn your wrist L The Hou tap- 
ing dre will remove the dross and leave intact the 
pure gloss of the cuff. A cuff united with lire will 
hast laundry generations longer than the cuff treated 
with steel/ 1 

* — 

ENORMOUS PRODUCTION OF CANS 



Previous to J^jG few tin cans were made In the 
radtril States* hat the civil war created u great da- 
annrad for canned goods. When the war censed enit- 
gi^tlon to the Went furiiMed another large market 
for canned and now I here ate few fain III** tn 

nil t bin land that do not use from one to fi ttoxcaa 
c-tlils each week. 

There ar? more than 2,000 conning factories* Ira 
this country, 3 ncl tiding meats, rtsli a aid vegetables, 
n^r|Lalri ii|^ 1,£00 f (MM), 0CH) runs u year. 



DRAWING THE DRAFTSMAN 



: 



25c for 4 months — Cleveland, Ohio 




SHORTHAND 



licit] *1 me Ip. finyone enu aofflwm 



bVhlLM 
Ln SO ]n»Di 



by No interference to retmlir work, Gr«t*ti 

cna^thciiBl olfar nf tbu brr. Endon^i hr iiflilpg paptrs 
and BmEnuiLt educator* Oi th& imatHt weik in the nj&iorj 
rledu^tloDT ThaukAELdB of »nd jnedtiltGn 

GampftJg& 4i f Kdantioo. BUS BrOldirajr, Now York Olty 



: 

b 

: 



Iden'HP incut Pen Popular KccttAItlca vrhen writing Adverti&era. 





Multiply This InYourtf ead 



W<mlrlb"lycrti like Id be iblc lo figure itiJsMul hxDdnudi rf ntlirr fllunSlniF prolileKif En your h ead ? WcnilrlsTt 
you 31k* tij !>* aMe ha adit, sutrtra t, ciLbltipl jf r aad di vide any prqUem itenost En-ttaciTly without writing my partial 
frKtdbi:L~ to be aUc tea iLmpfly i*rLtc Use agjirct J 

Our Free BooK, “Rapid Calculation” 

Icllg yni sllibfliil a thcrlu^l ^blrh win make you a Fflirtpr dF iipirrt*. It i*lli c>f a by whkh you tan 

figure iUEv4it3y the most intricate mini -to. your head ^ handle u i hfbrca and fru-tlons as e4*n>' aB ElfltfEe 

wcitile llrfUTW : Er face* cut the work ft h^wrSiiiii - In (*a 

A. belter p*tl4lnp uml u large haveconrt tn hundred! wlipbave rcn.H \hU boot. Tfyou want 

Id bet^ ywaf pr^ltinn. !•> In TtiOt ^ aur Hilar?. make yourself wonti Eln-rK to TH-tirvclf JitiL your einjiffiyer. tE. hold 
the *r I dp-bawl in financial iks usai rioewi. t- ■ Jiukt vekir woik e*s>- ami 1n-er«t1njr Instead tin 
write i t UsEs t:ook at lunwu It will eewt yma math In jt hut tp* tfuuMe of a^klin- fnr it 
very dfiw, ft may i*ret you 
tu<-day LeffTc yuu turjrt it 



ie*][it, ynu ilidUcj 

r r __ __ _ A |H*ta1 will lfiH + ; It lu y-uuf 

It may cost you a (Ti~m jPusiik.D (^r a valuahEe jjruciioduti !■■ aegltct ihiu .jpjxjrtunEty, Write lurk 
AOdrt&i 



COMMERCIAL CORRESPONDENCE SDHOOLS, 1 ^^™' 



TWO VOUNtl MEN WHO WILL LOSE THEIR 

POSITIONS 



Bonif' yon Up mCii dqirnil upim thv. iJlKOt pot-son nil 
Intlmuivi? of r t~ j 4 • ii i i E s In in 111 fl th 3 ]iE>!i|ltan fur Kuvurltig 
ndvilIioeraipJlt, suyw tho El-ertrlr Journal. Tilts 

tudlifKl »e«iuw I o Elina tbr -.nty uii'tltml, ncu anly for 
tlsriUMOlvon hut for othpi-H— as Uuy ure apt to amspE-ct 
tli sit Konin purticular favoliMsm umk'Hlfs ouch ad- 

vim ^oiur lit. 

Suhn j yoiiiap mon* OH the mlbur Hand, senna to think 
th&t tbi.i only way to tfi'l on In t\i t 1 world Is by 
vIporouM activity on tiled r own pari In applying for 
new Jobs or ft^klnp Cor an tiwr&sso In ttijgl r pay. 
They an* sure Uiry will ht L side-tracked mjlctta they 
urn insistent nnrt porsijdvui: In urging tholr claims 
for numothbiK hftter. 

There Is h rip lit jiiiiI proper IroIorFii-mosLl of ;i 

huiieV utility null lltuertw by tlioso wbu know hint, 
but It 3s i pi i to dUToreot fn>m pull. -V measure of 
tactful affprassiveness Is eomtuendablo In uu mil bi- 
lious young man, Unt Si Is quite dlfTerebt from iISm- 
eontentod, re^iless, impertitieut \mnh. 

Did you ever observe bow many of the nnTi about 
you— particularly those imviup powSilon^ of respon- 
sibility — nro in their p hives l>* i cnusii of Tlndr iHiiofW 
for them? When it man U advanced! Is It not usu- 
ally bemuse lie has gfrpti promise af his ability by 

his past work? 

Thort* are l wo men who will probably not hold 
their jobs, very hong— one la Hie man who does saot 
r/rrPjirf. the other 1^ the man who does bis work 
ho well Hint bo shows Id* capability for someth Ini* 
more. Obwrve for yournelf. Note the men about 
you n tnl study their Hiarsieteristles and See linw idti- 
iletltty they are dot rip their work. You mn predict 
fairly well whether they will be lining rsaeily the 
same thing In :i ye li r ¥ or amnethlug larger or smaller. 




alf a Man 
Half a Salary 




The half-sized salary iro*s to the man 
who has but hall developed his abilities. It 
you are earning but half what you need, we 
can qualify you for promotion in your pre- 
sent work or prepare you for a more eoa- 
genial position ami better salary. We are 
doing it right in your own district every day 
ior others, to whom we eao refer you. The 
accounts of the rise of some of our students 
read like romance* Many have risen from 
the lowest to the highest positions in their 
calling. 

We teach Engineering in all its branches; 
Architecture; Mechanical Drafting; Ad Wri- 
ting; Show 1 - Card Writing; Window DFfrssmg; 
nitittmingiO rim mental Designing; Bookkeep- 
ing; Ste.iognphr; Etc, 

Write today* stating which Course lu^ 
teres ts you. 

International Correspondence Schools 

Box 87a, Scranton, Pi. 




Earn from $80 to $125 Per Month 





WE WANT YOUNG MEN for Firemen 
and Brakemen, experience unnecessary 
High Wages, Promotion. P 
secured as soon as competen 
struct ions by mail. Cut 
pon and send with stamp 
full particulars to-day . » 

National Railway Training 
School, 224 Boston Blk, 

Minneapolis, Minn. 
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EVERY INVENTOR 

Who Wants to know 



1. What arc the most profitable 
indentions, 

2. How to perfect inventions, 

3. The first step to take in 
getting a patent, 

4. Bow to protect himself from 
parties who might steal his 
invention before he can get 
p a t e q t « 

5. flow to find out what patents 
have been granted on inven- 
tions like his, or intended 
for the same purpose. 



6, flow much 
patent. 



9. 



10 



it costs to get a 



7, How long it takes to get a 
patent, 

8. What protection a patent is 



flow he can sell his patent 
after he obtains it, 

flow to handle his patent to 
get the most money out of it, 

Where and at what expense he 
can have working drawings made 
of his invention, 



Where and at what expense 
can have models or experi- 
mental machines made. 



he 



shouid send his questions to 



POPULAR 



Journal Bldg;. 



MECHANICS 

BUREAU, 



PATENT 



Chicago, 111 



If yoti wish N fcup p ot least Off 
ayajl^ patents on hardware or 
mail order ijpretelHtj, vvnchlfHryjin IikI anything, writ* tttf. 

INVENTORS iffirouf of fttlieijC tKeir patents 

qukkly and to ike best advmtag? sboyld regtsttf with 
me. 1 cm save you time a.nd mamy. 

TWW A m Mutual Lift Bldg. 

Charles A. Scott Buffalo. n,,y. 



REVERSING A MARINE TURBINE 



Since the article on paw &00, this Issue, was 
printed* an article baa appeared In the Shipping 
World, London, which Midi cares that ocean turbines 
ii r i! nut ii e clumpy as stilted hy ihc expert wham we 
ij noted. It ways: 

The fttcam turbine 3s being gradually accepted as 
n reliable and economical marine motor, but there 
In si 111 a belief in some circles that a turh lot* -pro- 
pelled vessel 5s not handy in maneuvering through 
tortuous channels or In going alongside. Why such 
urn Idea should have gained currency it Is dlfilcnlt to 
way; for all turbine ships are fitted with powerful 
reversing machinery* and they have the advantage 
almost without exception of possessing three s hafts. 
Certainly the rotary Inert hi of a turbine a pi radio 
and shaft in large and offers great resistance to a 
reversal of the direction of turning; but, unlike a 
reciprocating engine, a turbine allows of a t earn being 
tamed on for going astern before the ahead rota- 
tion la stopped, and cowu-qiinutly the change cun be 
effected very quickly. This rapidity of reversal was 
well demonstrated dor log the trials of the now L* B, 
& S. C. Rail way turbine steamer H 'Dieppe/' built by 
i he Fairfield Shipbuilding Company* She Ifl a steam- 
er 2S-2 ft. over alt by ft, & In. beam by 14 ft. $ 
In. deep, and of 1,360 tons displacement. There are 
three propeller shafts, each fitted with me screw 
and each driven by a separate turbine* The cou- 
1 raot required that when running at a speed of 12 
knots she was to stop within 1 00 me ires*. Two boats 
were moored to mark tills distance, and for two 
tit lies hi advance of the find boat the “Dieppe's' 1 tur- 
blues ran at the rate of revolution which previous, 
performance on the measured in lie had determined 
as nooofisary to give a speed of 3 2 knots; within sis 
seconds of the order, '"Full speed astern/' the tur- 
bines were running a stern, and in 4 1 seconds the* 
ship herself was moving tLstcrn^ the distance trn^ 
versed from the time the order was given to reverse 
until the ship began to go astern being 1DCI yards. 
During n double voyage across the Channel, which 
mean* a trip of about ISO knots, the "Dieppe'* made 
an average spe-ed of 2I.G knots, anil she also nego- 
tiated the tortuous entrance Channel at Dieppe Ut 
a fair speed, 

» * » — * 

A 70-fiH.it camera util] be uned to photograph the 
eclipse of the sun August 30, Expeditions from this 
country have Ipccii sent to Spain, Labrador. Egypt 
and Arabia, as It will be the most Important eclipse 
taking place la a period of 50 years. 



pl-Eiiue mention fopmlAi KecboaU'i* when writing 



A Cologne engineer claims that dead bodies can 
ho Successfully petrified by encasing them In plaster 
of parls Immediately after death. The body Is placed 
In a box and the liquid plaster Is poured In upon It 
through a hole. With the beginning of decompose 
tlou the body absorbs the salicylic acid from the 
cement and in time petrifies. 

Advertisers. 
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PATENTS 



VftliaahU und ShIsM* 

Advice as to Pat«nt»billty end 
Value Free WrlLofo* Inventors 1 Xiimd Bouk. 



SHEPHERD <St PARKER, PATENT LAWYERS 



H DuF5ne the put ID jean Mr. Shepherd. of Gh&pherd M 
Parker* h&a obtaluad for u» a *rm% tounjf Smyort&Dt patents. 
We have □□ hesLta-tioa In h^artitj reoommemftng: blm W any* 
O&a JHfiT|.BjE Bead Ol the Btu^iccB of a patent attorney- 

BALLWOOD OA&H REGISTER 00 * 



Mr. Parker onNov. l, 1903, rfwslg nod hftfl position 

w * 



a& an examiner In the £r. S-Fatent Oftlce 
t hi* Arm. Address 



enter 



2L0 Dietz Building 



WASHINGTON, D. C. 



PATENT LAW DECISION 



The United States Court of Appeal® of Ihe District 
of Colombia bn® recently rendered an Important de- 
daion oil Ibc law applying to* public use of au hi- 
ve til Sen before a potent Is Applied for. The statute* 
provide that If an invention i* used by the public 
or on public sate for more than two years before si 
patent is applied for on such Invention a valid patent 
vtmnbt be obtained thereon* and every applicant for 
a patent must make an oalb that hi® Invention has 
not been on sale or In public use for more than two 
years prior to the date of hta application. There 
hAVe been many decisions by the United States 
Courts as to whnt constitutes U pubtlc nse M or +J on 
sale 11 within the meaning and Intent of the statutes* 
and while the deetelou above referred to i& In har- 
mony with moisl of the decisions It boars upon a 
point that has not been very fully passed upon here- 
tofore- 

In the ease before the court, the applicant for a 
patent secured an order for a 111 a chine embodying 
111® Invention in December* 1S9S, and a machine was 
mode and delivered before April 2 3, I$&S P and a 
catalogue allowing tho invention was published by a 
company representing the Inventor Lu March, 1S9*L 
The Inventor did not apply for a patent until April 
23, 1901. more than two years from the time he sold 
his machine* It also appeared that the Inventor's 
dream stance* were such that he could not at his 
own expense build and tost the nmohlcre and that the 
machine ^olrl by him was the first machine built 
covering his Invention, and that It vrm understood 
to be mi experimental machine and elic purchaser 
was at liberty to return It If It was unsatisfactory. 

The CotnT derided as follows: 

i. That a single unrestricted sale by an inventor 
of his. machine Is u public sale or puts It "on dale** 
within tbe moaning of the statu lea. 

jL That a elnglc t^ale of the iikvcntlon by the In- 
ventor for experimental purposes, where he is un- 
able otherwise to make proper test, does not put the 
Invention "on sale'' 11 within the meaning of the 
statutes. 

3. That where a clear case of M on sale 1 " Is es- 
tablished the burden Is on the inventor to prove that 
the sale was for the purpose of having proper test 
made, and Ibat It w:i* at least to that extent re- 
stricted sale. 

The Court quoted a decision of a co-ordinate court 
38 follows i 

“Public tiswi In .good faith for experimental pur- 
poses rind for a rea mo npble period even before the 
beglUhteff of the two years of limitation* cannot af- 
feet Hie rights of the Inventor/ 1 

It will thus be seen that au Inventor has a right 
to build an experimental machine and exhibit It pub- 
licly* and that If he docs so morn than two years 
before he nppllcs for a patent on Riieh machine. St 
will not forfeit Ills right to a patent Every inventor 
should, however, be extremely cautious about offer- 
ing his Invention for sale before he ben* applied for 
a patent, for aside from the bar of public use pro- 
vided by law, there Is always the possibility of Mm* 
one seeing tbe invention, making changes in It which 
may or may uot be Improvements, and applying for 
u patent In his own name. This has been done 
many times ami If the Invention is valuable nearly 
always results in &u expensive lawsuit and usually In 
tbe loss of the invention to the real or bona fide 
inventor* 



Save time and money 
by employing a Wash- 
ington attorney, 

WATSON £. COLEMAN, 

He^iitorad Pfttent Attorney 

COLUMBIAN BUILDING, WASHINGTON, D. C. 

A-dTjc* FTS*; Terms Lqwj, EtfbAlt B^faNDOCIi Bnt Bervie® 



“We Analyze Everything 1 ' 

At Reasonable Rates, We Devise New and Original 

Address Formulae 

The Ellsworth Laboratories 

MAX D. SLIMMER, Ph. D, 

857 Dearborn Street. ■ * » Chicago 




PATENTS 

' ■! SECURED OR FEE RETURNED 



F fit k nhlninm ah f,o patentability. for Guide 

DoCi-ls ua WhutTa Itifflit, h sent nublieitlnn issued ft v 
free distribution, Talent* iscurDd bj ub ndvs rtiied frw. 

EVANS, WXLKENS <SL Co., 

Wo. 717 F Btreet S.W. Washington, D. C, 

Me* fork Offices, l8t Nu»n Street, M.l.City 



E 



Eatftbliihed Over Year* 



XPERIME 



Y ean 

ntaL 



and model work 



lAMAton' Idea* Developed- Ctrcolan Free. 

wrvi. gaapam & son, [i 

15-51 Bose St. Wet* York 







ATENTS 

YfiJutihh- Bool oa patent* FREE. Tells hpfftftiecuifl 
them at low mit, How to kl'II at FutUal and Wh*t to 
invent for Prottt. Qivrs Utidlttnfcl] Movement* ln- 
nlaabb to Id ren tors. Full -of M « aey >AI \iH i de Fate lit Iulomtfr- 
lion. NEW POOR FREE m *U ^ ho write, 

O'MEARA ft CROCK, Psttflt Street. Washinatmt. D. C. 

HEW YOIvK OFFICE. J8S Bunn! way, Ntnv York City 



MODELS CHICAGO MODEL WORKS 

179 E M 1 D 1 S 0 K ST, C HI CtDO. IU- 

ESTABLISHED 1867 WWtl I(A CAtALDBUf OF MOBIL supplies 



Send throe otie*ceni fttampi forj^colot 
PICTURE or LINCO LM PARK BRIDGE 

W. Lo STE BRINGS 

Civil an ft Couiulting Engineer 

LICBRSED ARCHITECT 
Monad nock Block* * - - Chicago 

TtL HuirUon 1104 Cable Mdraea R * 3 teiibLiiffa pi Directory Coda 








NATIONAL RAILSOaQ OF MEXICO 
MEXICAN INTERNATIONAL RAILROAD 
1 NTEROCEANIC RAILWAY OF MEXICO 



MEXICO’S GREATEST 

RAILWAY SYSTEH 



All Vhbt Tourist 
Ariel Hoai Bteek&r4 p 
Ejemnlon Rbtm 



Pally HetvIou 

tKtwMn fit. Lem] s F> Mu, 
assd City of Mttaku 



VIA 

LAREDO ROUTE 

57S Miles Shortest It Hours Quickest 

— AfturtStElg - 

The Only Throsi^Ji PulEntan Service 

Th# Hapubitc of Abound* in attraction* for 

Ttiuritt, JPraspi&t-tur mud ln r ¥Geit<iJ , l Sind the Capital 

MEXICO CITY 
The Paris of America 

id an alLjaar report uusorp^u^d. 

Average beiUHnturai 
Hupftm^r €tt dng,. * wiiH#r r*hr. 

Only lint sHardlng diverse route without eitrs tbarfe. 

Tor Illustratwl ^ncriptiTe literature, fllpepintf car 

tp. 9 * tth ticniy, ft 17 +* r-al L an or address. 

OEa W. HIBBARD, Si. H. HACK LEY. 

General Paasotic^r Agent, fl^nerAl Weafpra A rant. 

A pun ado S o. 0E2 fi u it* On i no? Bi d s. t 

Jtieiko til)', ■rtexko tbku^ TIL 



INDUSTRIES 



ARE 

OFFERED 

LOCATIONS 

WITH 

Satisfactory Inducements 
Favorable Freight Rates 
Good Labor Conditions 
Healthful Communities 

ON THE LINES OF 

THE ILLINOIS CENTRAL R. R. 

AND TOE 

YAZOO Jt MISSISSIPPI VALLEY R. R 



For IbU lototmatloii ami descrtptlTe pamphlet, address 

J. C. CLAIR 

Industrial Commissioner 
i Park Row, * Chicago, III. 




Summer Tours 



Write today for a Free copy 
of WABASH Summer Tour 
Book— 1 90S, outlining many 
very attractive summer vaca- 
tion tripe, with rates, etc. 

Write us about any tour yon 
may have in contemplation, 
We shall be glad to assist you, 

C. S. CRANE, F* A* PALMER, 

G. IV &T. Aaeat, A. G. P. Albert, 

eT, Lorn catcajQo, 




1 lbs most luxurious train En Ihe worlifc 
leaves Chif.ago p. m. daily r Less 
ihan three days to San Francisco, 
Magn lucent equipment. Electric lighted 
throughout. 

SHE BEST of EVERYTHING 

T^q other fast iraSns leave Chicago 3J& 
a.m. and H:35p. m. daily r wath through 
service to San Francisco, Los Angeles 
at\ A Portland via the 

i Chicago & North-Western, J 
L Union Pacific and J 
I Southern Pacific Railways m 

■k Ml Agents sell tickets via m 
■ this route. ml 

Illustrated booklets on mm 
km ApplLcfttSfin to mm 

k % W. B. KNiSKERN p Mm 
mm Chicago. III. mm 
^m or Ep Lp LOMAX. MM 
mm Omaha, Neb. 

QLia 



FIuhbq mention fopolar Hkdisnkfl whi^ lvfltEng AdtertL««r>. 
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-Great is Texas! = 

The E yea of the World Are Upon Her 

THIS wntrtB to kiKffi i^bant her 

■'Mstchlws'* OLiiuato and ^tr J*uel<]j- 

THE ISTlCSTtlK wftMsto know ahoat not qh\j Uvr 
/Iheap Land and Law TwfOr. hist ft-s wt-IL, Her Wealth oZ 
Min* and Fommt, and tlUtt Sn to let 3 foti that 

Thft International & Great Northern 

TeEfly Oraat-est Railroad 

tr*Tet«m pa ore than a. thouBnnd mdGS ot the Cream of 
Tex;.- 1 Rwoihtob, latent and dertflop**!. &nd that yon may 
learn tnore pbont the GKEtiT I- A K3< K- OyUNTM by 
Hh 1 tiding a li'CO nt st-ftinp f-nr el oop'j of t Joe 1 ILiLlTsTlt ATO It 
&#!> GEM;KAL NARRATOR. or 35 cents for a r«r h H 
hie of eame. of hy writjuiK 

I>< J, PBICEp G. P. Af T. An I.AG*K B. R* 
Pftlfl»Une, T^xah 



THE TRACKLESS SEA 



Great and ungovernable Is the son. Wt* blast 
granite* tunnel mountain^ die - mine* and lay down 
jealous lines between this and that possession, hut 
the K€Ei submits Etwelf to no ImumJnry brsdde* (Hf* 
beach am! cfli£F, Ttie moment we refut tbu limit of 
these, we encounter wholly new condition op life 
and performance. The I'mitluuut has Us lilEigdumi 
am) revoftatloufl + The ocean liaa none, Wo give it 
names* ive divide 11 by latitudes apd IcuigltudeK. 
We man tt> bill p trie It oue 1 course upon 1 1 k chart 
without making a dent nr drawing a line upon Its 
afcln. W t sound U wUlmut living behind u* ri 
well Into hs depth or a pinhole In its surface, Noth- 
ing i* more perron] unit than a mound nr “earth/' 
That which was raised by prehistoric mourners on 
the sky-line of the windy downs Is seen as t-l^irly 
rift the last In the churchyard below. Eet a child 
make n heap of only a dozen spadefuls on a level! 
swarri P and, If let alone* It will assert itself far 
centuries. 

lint there Is no "water heap" bE-stde the wava p 
which 3io sooner rises t turn It sinks, and which re- 
fuses to tine nl alt by a Erl of atiy ton| F however man 
may rry to pile St up. As« Indeed* we approach the 
sea the earth Itself loses Hs retentive power, ami 
the waves which quickly flatten down the eh lid nut *h 
hillocks of sand are only blul* of their refusal to 
retain any Impression made by the Hand of mnn 
upon Elio ocean which they fringe. True ( wv read 
of billows “mountain* high/ 1 and may see valleys 
of waters in Atlantic gales; but wMb 1 tlu - Alpine 
ranges of the Sand are tixer], thet^e moflUlLilii* and 
hills of the st-a arc InccBBiiiitly brought low 5 and 
level pluSus j>oou take tile place of ocean height. 
Then, too, however eontlauoiisly men make their 
tracks from one great seaport to another, there U 
no beaten bleb way on the se:i, it lies the same 
before the lilintmost ship su the proccn sdou of thou- 
gauds which have followed one another. There is 
tlo recovery of his Josr path for the ocean traveler 
by seeking for the foot steps of iliosia wluii have gone 
before. Each must use the same [micros for a 
dlKCovCEJ of Hl8 road. He imssit a?>k tha sun in 
the sky above ids head* not the wlgna beneath id^ 
Sect, in order to find out where ho if* He mmt 
consult the metal eompaa^ not the gulilance of llie 
pointed wavs - ?, to k(ie>n B iu which dlreetlou he abab 
go tliat he may b^ at ibc haven ttliorr he would bt\ 
The land voyager follows the trodden toad, the last 
seaman who se*-kR. Ills Jr no bctlar guided than tbo 
first. 

^POP” A WHOLE SCHOOL 



I cannot find words enough to describe the rnerbs 
of your magazine; It is a whole school in ItRClf; wu 
plain atul undorplood, by the laycnnn, For lrfin 

it fa it godaCUd.— C. C, Doll l won, Earu-RHt^r. O- 




Do your men ever spoil material ? 

Do they sometimes break valuable machin 
cry? 

Do they waste time by poor methods ? 

Do they fully appreciate the cost of careless 
ness ? 

Could their effort be more Intelligent ? 

Do they realize the value of accuracy ? 

Do they understand the theory' of saving? 
Do they know how to keep well ? 

Tlit'&p are only a few <<f tiic suggostlve ?ub 
jet'tfi wbloh are tr^atad in thu 

“Lunch Hour Talks’’ 



ti> employes, aud -n-hlrli t.irJne to the turn, In 
laiifttage thi-y cen un-lor^tund, every dav help* 
pvrBonally uspfui to tlieui ;)m| p'rofitabti* to 
It to educate your men along tbo** 

l"S in's. Tilt - Catk^ fciTft boon ilelfrpr^d more 
tlifiu i’"n tSmos with highly gratlfyltijf result*, 
In many of the largest bLopb lu Chicago, 

The lecturer, Hr, Earl «, Pratt, Jmn for yeorw 
fhew- subject# a wtudy Jn eonujcrtfon witn 
Ms own pcrN.Kial npt>rlf n.r in actual eliup 

work, ft taken a meihank tit talk to a me- 

i'll anlf r 



imu'h Are new LpI ng boobed for single Ie<s 
niros, or n t^eriaa In any number doored 
Our plan li that the employer should pay 
r^r 1 li e lectures, i hough in so (no oases the m^n 
rmvt- tb^meelvea contributed a fund to Bcomro 
Ulu talks. Term a nre very tensousildo, as St la 
not ciur aim to make money out of this work, 
it will nt least pay v\rty employer who 
jvjots tills to write u* for details of the plan 
and wpiL'Urc full juirtteulurs which cannot be 
kdven In tills limited sonoe. The I cion is oow- 



ATUULK^P 



Journal Bltl&# + tliicflfjo 



Please mention Popular Mrebjtn les when welt lag Advert Inert. 









roR ^ 

Cents ^ Cents 

“ Mechanics for 

Young America” 

Tell* How to Make Things 

He printed from tie Boys* Department of Popular 
Mechanics. Fully Illustrated. Instructions are 
“Written so you can understand It." 



How to Mflfep a Paper Bont. 

How to Make a Barrel Boat 

How tf> MakO a "W atfX Wheel 

How to Mute Your Own FlbhEng ticlfte 

fpnupoi'Ary Cam pis ami Hnw to Build Them.**,,* 
Permanent Camps nod How to Build Them 
Hove to Build Jin Imitation Street Car Line,,*** 

How to Make & Water Bieyds* *. * *** * ***, 

How to Make a Mhihlture Windmill h +,,* 4I h * 

Ho-tf Co Build an ire 

A Novel Burglar Alar m., t 

A Mechanical Ventrlhionlst fl| id How to Make It . 
JTf>w to Make ft Beot-BJacktug Cabinet* 

HeuerHng Dry Batteries *.*■*,*.*..* * , « , , , . . , . — 

How to Make Wn IT Motors* 

How to Make 11 Antique 1 Clocks from Up-to-Date 
Ma.terJ.rLl5, . . * * . * * * - * . . * - . * * * . * * * * * « * * , * * * - * - . * , 

lettering a Clock Dial........ , 

How Co Make a Windmill of One or Two Horse- 

ff ( . lT\Or .. a f.i » - i-.|h+.l* r < ...... it.. ir-i< ivn.il. 

How to Make fi Ttrtf) for Rabbits, Rfttss and Mice. 

How to Make a Small Searchlight. . ,... 

KJtcs of "Many triads sine] How to Make Them— 

Jug Fishing , . . 

ITow to Do Ornamental Iron Work *.... 

OrnumcritnS Metal Guards for Open Fireplaces. . 
How to Make fi Propelling Vehicle — 

How to Make a Water Telescope. , „ 

How to Make Paper Balloons ........ 

How to Make a H' k rtnErapb . . , , , . . ... * F 
Useful ArtlH.es and Ornaments Made otr OM 
til cycle r.i its i . . . a • . . + *...»“■** ■■■. i . i 

Device for Winter Sports— How to Make anti 

TJ« Them * 

Coasting Sleds, Cbnir Sleigh Ft, Toboggan Slides 

an d ^ = l > f s k ..... B f |x i^ x + i + F + a t + ftd f a BL .i^., 

Hoy, to Mnko Rubber Stamps. .........„* 

How to Make a Buftff&ge Carrier for Bicycles, . 

A Water Candle** lek 

Boys' Hnnd-Favver Auto— How Made^ , + „ t +T h . * . , 

How to Make ri Fair of Dumb-Bells* , , , , . 

How to RStl Tour Yard of Cats* . . r . 

How to Make nn FhiEol + , , + , * , * . . „ . „ „ . . , * ....... , 

To JJghT. a Gaslight Without Matches. *, .** 
Tilings a Boy Can Mako Out of nj'd Bleyele Parts. 
How to Mnk« a Wind Propeller. # + + T . TT , 

Photographing from a Captive Balloon. H ..* 

How to Make a Sample Burglar Alarm* +»„, 



Sent postpaid ob receipt of 25 cent*, or order 
from your newsdealer* 

Popular Mechanics, 

3urnil Bvlldin^, * * Chioatfo 




ELECTRIC RAILWAYS 

Dynamos : Motors : Gas Engines 



Oomplctye Working Mejtfda* nip Outing* *nd Parta- , 

tot tb* Amst^ur t.lftctrlvlftfi. H^nd for (lutaliitftw H 

The CARLISLE & FINCH CO., 

362 E, Cllftun Ave. Ciuciamti, Ohio 



EVERY INVENTOR 



lib L’onyeetton with IlEk Uiventlcm. We arc frequently 
Slide to save inventors a threat detil of motley and 
trouble by showing them that r heir Inventions have 
already been patented, or are not practical, and 
mnny times we osslst: ;is perfecting or completing 
< rude devlcy* or mnchanlsnifl wlileJi arc (submitted 
fos L our c k ]K.[(crt opinion* 

Xo iiivenlor should makft an pensive model o t 
his Intention uni 11 lo^ ban had us hud out If bis 
Ideas are mw Jii w Li ti I t_ fc or hi part. Xo one chu te^l 
wbetker any invent bn Is new or Hot until he turn 
hud looked up &J1 the pa tents on similar inventions. 
PI very Inventor think w bi^ iTivciition new been u re 
he never ^uw r afty thing like it fbongb lie has liHI- 
gently looked ks catalogues and stores and had Iu* 
e'iiiEjvlI or others who aught to know oboiLt such 
things. No Inventor can depend on *Uf:h Informa- 
tion when St comes lo a pateuk The very tiling lie 
has Invented may have been patented * manufactured 
and fiold llfty years ago, or It may be rui the mar- 
ket in a smalt way m some remote section of the 
eon nicy, No one in baying ft pSoce of land dopondn 
on w bftt he i >r Tom fc Db'h or Harry knows about the 
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THE WORLD’S HEADQUARTERS FOR 

ELECTRIC NOVELTIES & SUPPLIES 

We Undersell All ■ 

, f2,00 to *15, W 



It It's Electric We Hive lid 






T i-n Motors 

lottery Table- Lamp, .... 

Battevr Ea.de i.njj Lamp. 

Telephone, com plt'Le .... 

Electric Door firllir 

Electric dfl-rriim^i 

El&cirio Lanterns.. ..2 lIpO. 

tw.OO Medical Bit tericb ^ , 

fjhMjO' Eclt with BwpcntOrf .... . 

Telegraph OnttttH , 



DO 
h 

J DO 
fl ft- 
£LU0 
fi.Sti 

2,DU 



Battery Mote rs . p . . . ....t ........ . 76 c td 12 .Pt 3 

battery Fa n j!H otor T .................. « 6 frO 

Bicycle Electric E5- : r ftJ 

Elortr Ic Ita ilwav .. B .............. r h 0- *5 

P«krt Flash Lt«hw 1-Wto 150 

Nwktle LIb hti . * .. . .... .Mr, 1.00 1. £6 

Dyn&f|icai„ rr ,., . „ , ,.* r pr , r+ , rl .£LO0 tot*Il.Du 



OHIO ELECTRIC WORKS, Cleveland, Ohio 



Apr- nt fi Wanted 8erid forKew Catalogue Jpat 0ot* 
Our Battery Fan Meter* lire itmmt e-ooiiocnlcft]. 



onto working drawings as wpII as patent drawings. 
Wo assist our cl loots Its fi-lncln.fr their invent Long or 
patents with manufacturers. 

We will furnish freely any hi formation about 
pa tents npou receipt of request. 

Popular Meehan Its' Patent Bureau, 

Journal Bldg,, Chicago. IlL 

4 ■ » 

USE INTELLIGENT EPFORT 



Energy Is a good th tug, but It should be well ill* 
reeled. Thu writer was lu :m office the other day 
where u business Inquiry hnd been received, calling 
for an Immediate reply by mall. 

The clerk who opened the letter spent ten minutes 
trying to decipher the address. Tit* then rushed to 
the bookkeeper who spent another ten minutes read- 
ing ami rereading the letter. Five minutes more ivn* 
consumed trying to find an account In the ledger 
which might identify the name. 

The letter then went the rounds of the olfieo* 
during which time si* clerks spent n total of thirl y 
minutes and the signature was decided to be any one 
of four nflmefi, 

This performance had consumed fifty-five minutes 
and produced four different nddrepses- 
Then the energetic clerk returned to his desk and 
discovered el aeLf-ndd reused k stamped envelope from 
the writer of the letter, In offices ami shops many 
nn otherwise good man wastes hours of valuable 
lime through the ebeer impetuosity of doing things. 



EVERY BOY 
His Own Toj»»Maker 

It'tttl 3 h rod bow to make ft Steam 
Fasjnt, a Photographic Cftinerft, 
ft Windmill, ft Mi01WWn|Hi < tm 
Floctrsenl machine, ft 'JalTanio 
Battery, an EJeotrlo Telegraph, 
an KJccErjiypinii Apiwiraiua. a 
Tele u bone- -i Kaleidoscope* a 

MaKifl Luntnrn, be Rollon Harp, 
Boats of tT&rj kind, from a litile 
rolrboilt to a f n IJ-rig Bed Or honors 
how to make Kitt 1 *, Balloon* 
Pacer Toy*. Masks, Osird Racks. 
Wagon*. Carts Toy Houses. Bows 
and Arrows. Fop GimB, feiinca* 
gtlltfl. Ffehiog Tackle. Rabbit a rul Bird Trip** find many 
other tiling, and all li made bo |s 3 t*.l ti and Rim pin that any 
boy ran canUy make a n yt h [t\\i dcM>ribf'd. The whol# w d~ 
lustruU'd with more lhasi iAO tLiindw imt K] UintraLoniP. Ihia 
ia n i^TL'Rt book rind you nhoifid not be wlihoMt it. ITice 
only IO cenU, i>ofttpald P 3 for 35 c*ota* Addrew 

WESTERN SFHMTY CO., 336 Jjekson Slrwt. St, m, Wl ml 







wot or d 
turs H WJ- 
ley, -eto 
a^e, 15 c 



ELECTRIC MOTOR. 75c. 



An entirely new cieihn. 

?* Ho* frmch 



Bud# 

dry tatter?* B a* £-meh fctmft- 
TOQizht iron field magnet. pul- 
15 cl llih; pnpkEniff and post- 
it C’j*t;iiogne FrHy 

magnets tor carper! Bjenttog, 15 
cents Mtr?. 

Send 10 cent k fortiO It^t of mnEmet w [ro 
for rriHirimnatiad and makmjt small 

lEb lLyn b>T A. 

ARTESIAN ELECTRIC Ci a i 4 Ui A t c i ■£.! ; l o. Aie , Chlc«io 




B-B OtlltTCTlOir COIL 

A^ry p^warfnl JrkstmmcnU The curtpiit 'Ctin SiC p - cn 3 ^ t b 1 - 1 
ttcinx the mildtrfl-t to a pvwv tbut f<>w can HTLdnre. Prioe 60c, 
and rackioi? 10i>. yonrordrr now. 

I ( tmrii El^vtrifi No>«lly Cfl., Ino., Btiiftl, Ithjw* N.Y. 



MOTORS 

A PRACTICAL MACHINE — NOT A TOT 



$ 5.00 each 

&e*ts tob PimxicriiAna 



4^^ 

WEED LESS FISH HOOK —Thin Is a new patent 
hnnkr bw Jirranged tliflt it 1 ^ a perfect weed less hook, 
n nd that a fish once booked on It can not got off. It 




Fish Honk 



Ip very sample in construction and will stand consid- 
erable mlansse. The business part Is always ready 
for business. The spring is of the heat music at eel. 

**+ 



WALSH S SONS S CO., Newark H. J. 




lighting a fir e. 



A valuable mineral fertiliser, phosphate roek + has 
bfven discovered to abound In Cnllfernla. Hitherto 
the entire supply for the United States was courtned 
{q North Carolina, South Carolina and Florida Two 
years ago the prochict for this country amounted to 
l,frT<b 285 long tons, valued nt f 4 , 09 j, 912 . 



When the chimney is cold It \% often difficult to 
light a fire without nn Hiking i\ great deni of smoke. 
To prevent this, burn a few pieces of paper !□ the 
chimney nr Hmoko rtue and thus stmt nn upward 
current, The fire will th*«n burn without any more 
trouble. 
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Popular Mechanics 

SHOP NOTES 

FOR 1905 

Second 1 0,000 Edition 

Easy ways to do hard things. 
Of daily use to every mechanic. 



vt 



Worth it*s ‘weight in gold. 



— writ** 



***2kst book I e-w had* 

— fray* anotner. 



REVISED AND ENLARGED 
S; = FOR 1905 =^= 



Compiled from the "Shop Notes” 
Department of Popular Mechanic* 
up to md including Volume VI. 



200 Pages— 385 Must's 



" INDEXED SO YOU CAN FIND IT 
For Sale by all Newsdealers 



P* 



Price Postpaid 50 cents 



Popular Mechanics 



journal building 

CHICAGO 
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SENT ON APPROVAL 

1» rttponilbJi people 

Laughlin 

Fountain Pen. 

Outran Ifttd flnfttt grftdfl14k 

SOLID OOLD FEN 

To test the merits of tbii 
publication *• tti adver- 
tising medium we offer 
pou you r choice of 








Postpaid 

lotny 

iddraia 



(Bjf 1n1.lL Re *xtr«] 

Holder is made of finest 
quality bard rubber, in 
four simple part*,. fitted 
with very highest grade 
large iiie Hk. gold pen, 
any flexibility 1 desired- 
in k-feeding device perfect 
you may try the pen ft 
week* if you do not find It 
as represented, ft better 
value than you can secure 
for three time* the price 
in any other make, if not 
entirely s&tiifactory in 
every respect return it, 
and wc will tend you If .10 
tor 11* 1h# ei Era 10 otalt 
btlnq for your trouble In 
writing ui and to ihow our 
confide not In lb* Laughlin 
Pan- { Not on e cuifcome Hu 
6,000 has asked lot hi* 
money buck.) 

Either ityle-HloKIv Gold 
Mo u nted,tnciu din gab and- 
*ome extra fine leaEher 
case for presentation pur- 
pose*, $1.50 extra. 

Grand Special Offer 

For an Investment of $2,50 
wc trend you a Fountain 
Fen Outfit, including rich- 
ly gold mounted fountain 
pen and extra fine leather 
case, that you cannot du- 
plicate elsewhere forJJO.OO 
—and refund your money 
!f you are not enthusiastic 
with your purchase. 

Lay tht* " Publication 1 ’ 
down and writ* JNOW* 

Safety Pocket Fen Holder 
>ent free of charge 
with each pen 

AD&RFS3 

UDSKLIN NFO. CO. 

926 Oris wold Street 

DETROIT* MICH, 
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When You Want Anything 

And Don't Know Where to Find It 

Write Popular Mechanics 
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Cored Without Medicine 



We Want to SoinJ Our Great New External 
Remedy to Every Sufferer TO 



TRY FREE. 



SEND YOUR NAME TODAY. 






Don't take medicine for rh eu in ntiam— Nature 
provided millions of pores for c 1 ’, rylng off im- 
purities, and otir new external remedy, MAGIC 
FOOT DRAFTS, possesses the power of tib- 

sorbing through the largest of these pores the 

uric acid and other 
poisons which cause 
rheumatism, Already 
over 100,000 persons 
have found relief 
through this simple, 
harmless appliance, which It costs you nothing 
to try if you write at once. Rend your name 
today. The Drafts come by return mail. Then 
if you are satisfied with the benefit received, 
send us flue Dollar. If not, they coat you noth- 
ing. The risk is ours. A valuable book on 
Rheumatism (illustrated iti colors) comes free 
with the trial Drafts, Magic Foot Draft Co,, 
951 Oliver Hldg.. Jackson, Mich. 



ELECTRICITY ON A BUCK FARM. 



That elect rlcily may be utilized to advantage eveu 
In the raising of Uucks is demnnatmed Id n large 
farm In Now Jersey tie- voted to the mining of tiiF-Fo 
fowls. Current la furnished to ihh farm by the 
Puli tie Service Corporation of N c w Jersey mid 3^ 
used In n great variety of wayn, Firnt of all, the 
egga are examined In an electric egg tester. Then 
the Incubators are ventilated by electrically driven 
inhaust fans and It Is said that since this up pika- 
llon healthier and livelier iliicktlui:^ are hatched limn 
before* An electric motor mixes the feed f^ome^ 
where more than a ton a day ) for the full-grown 
fowls* Electricity also aBalnt^ In a novel way in 
the fattening of the ducks for market. To the words 
of the owner: “Frequently during the night one 

duck would become frightened at something and 
Bet up a quack. Before long the whole &,,fl00 would 
be at It and keep on scurrying about in their coop^ 
all night. This would materially reduce their tv eight, 
even In one night, and was also decidedly unpleas- 
ant. I put a small electric Sight in each coop and 
kept It burning a It night, Ever since then the duck* 
have been getting n good night's rest, and their mar- 
ket value lias been eooslderaibly ItiereaftCdh” 

HAT SHORT-CraCUlTED ELECTRIC SYSTEM. 



I m 

A m3 



FALLING HAIR 
BALDNESSm 



■AND 



ABSOLUTELY 
CURED 

TJi-ete Is but one wjy to t?]l the i*a**fl 
GfliaSdrcss and falling Latr* a=rni [bit isiqf 
a tnicp- suopti: eic.niitRntise-n of the hiLr kitLL 
TJjfr p^rtkul-^r dUe4'a* whh ff-hkb souf 
vciilph aillkred kiluI t« ■ knirrtji hcl 1 t* it 
c-anli* Die 1 1 i.£ " 1)1.1 y ireat«3. The use of 
dudfulT eufcn mu I h-ilr l^nldfi n iihyut 
k no» i ni» the spe ' ifr tautn of your dOitlK^ 
Is taking r^oiJScfPK withuui lcsL..waiLg 
T-hlil vnu are lr jin ^ [■■LurG. EkM * E** 
f,i]lefL nnEn- frfjcn your Liiiit'ln.*^. So FroL 
J. H. Aimfb, ibe etlehrited flactcrioln^M* 

■*rllQ will feend J'frla ah^luteJy fro* a riHgJHV 
lis- of j riMT c£-u? . a 5 ui Lot *>□ L'file til lliO 
hfilr und tdlb t ahiL A IMptt b#H of the 
rtfn-Jy which Jhfi tp t II prepare specialty fbi 
yuu , II i-itit** ac postage u ti ■! ■* rite to-diy. 

PROF. J. H. AUSTIN 
4^ .EieVitker's Xnaatrc BWg, t Chicago, 



|Art|T0 UflUTtn SellliboHleRftfflftpmrtllft for 35oi 

ADEN J 1 If AH I EU best **Ueri SWf |H>i-ec.nt profit 

Writ# t ao*y ipr idnua f T n* ui* 



17/1 7 T If I Totter and all itching Skin Torture 

bbZLMiA §£“£ Free Trial 

HALE CilEMKI CO.. * - - Klrksvllic. 

WHEN IN SAN FRANCISCO 



YOU CAN ALWAYS GET 



Popular Mechanics 

and ltd bPQkft m well u back number*, 
end any other book or periodical you wadi. 

ROBERT C* ROSS, 1203 Market Street* TrW 



Not long since a little long-tailed rat put the en- 
tire lighting and electric power service of Vancouver, 
B. C.i temporarily out of business. The rat climbed 
on to one of the wires at the Barnet Crossing sta- 
tion and Us tail touched a section of the Iron frame 
work. Xu An instant the rat was burned to a crisp 
and the electric system was short circuited. 



FINE GUNS, given for small clubs of new iubh- 
zibets to Popular Mechanics, Send for catalogue. 



D ES I RA B LE 

Factory Location 



A rapidly growing (own la Southern Wisconsin 
often Induce meats to desirable Industries Two 
lines of railroad, power, electric light, do aatooos, 
ao anion*. Address 



Factory Location, - earn Popular Mechanics 



Please mention Popular Mechanic* mhfn writing Advsrtlws 



9SG 



-‘Wiftt 1 * And "For Sale'* Aifl, 2 cent* J»er 
word,, nnynbie In adrauce. Replies may fie 
«ent to a bnrnber, care Fopnlar Mechanfei T 
ana will lie forwarded promptly without 
extra cbar^e. 



"SHOP NOTES '—Paper covers 50 centia* Popular 
Media BioL 



AUTOMOBILES. 



FOR i3 ALE— Loomis runabout,. 1200; double op- 
poicd air cooled motor; photo oil request. Lock Box 
323, Bui re, Vt 

FOR SALE— M Ic hf ga 1 t numbogt, gifruliuc, Utile 
used, erfrjtilng drab Hums, $3CML Address? .V. W. p 
care Popular Mechanic^ 

FOR SALE— oil i? tiViidciiFMoinr Cyde t frame i'uTu* 
ptetc, Oiut Merkel Motor Cycle, A-1 shape. Also 
2(4x3 Ml |p1|w die ami stork, E* Q* Raymond, SL 
Cloud, Mhm 

STAMP BRINGS grout Bargain. Sim* 60 per 
cent on new nod eccoitil-band Automobile#, Motor 
BLtyelCfS Gearii Machinery parts, nm\ Stationary Kn~ 
^hieg. T. 3. Ctdftp Can ton, Qlib. 

FOR SALE — Runabouts and Touring Cura which 
we have in trade, will Me Ef>ld at lo*k than half coat 
Popular makes a] id guaranteed condition. Don’t full 
to write If interested. They’re sumps. The Starlit 
Co.. North Ton a wanda, X. V. 

FOB SALE— Mcilii-1 Motor Cycle, 2*4 horse -power. 
Machine carefully used and In line condition* Cost 
1 150. Will sell for tJfi. Big Bargain. The Starln 
Co.* North Tonawands b N. Y. 

FOR SALE - One pair leather covered automobile 
bu^kidH, one umbrella holder, one pair oil lamps, one 
iici j tvli.MK i Lamp with aerator* All practically new, 
having been but a few times, All or any pnrt 

of the above can he bought cheap. Address <5. F. L-, 
rare Popular Mechanics. 

YOU WILL flmf them In France, Germany, Aus- 
tralia, Einglupd, Camilla and all of the leading fac- 
tories In the United States We mean Dlamo- 
Cnrbo Euicry Wheel Dressers. Our booklet for the 
ns kin g. Steph n n _ Brothers, Urbanib Ohio. 

FOR SALE OR EXCHANGE— An to mobile gear* 
Address C- <L 1 1.. IB North Front St,. Columbus, O* 

FOR SALE OB EXCHANGE — 4 b. p. automobile 
or boat i eyrie gasoline engine. Address A. I*. C. T 
IS North Front SL, Columbus, Q, 



blacksmiths. 



EVERY USER of emery wheels should have oar 
booklet on DLitiiu-Carljo Emery Wheel Dfosser. A 
postal card will bring It to you. Address Stepbau 
Bros., Urban?!, Ohio, 

GOOD BLACKSMITHS ARE SCARCE AND BUT 
FEW LEARNING THE TRADE. 

And the smith comes, flraf of all professions or 
trades. The smith muH make the tools \\ rat for nil 
froin the surgeon to the safe blower, by using Toy's 
Treatise on new steels explaining how to work them 
with 75 new methods for working all d lift cult Jobs. 
Ten receipts for making your o wn runipotihils fur 
welding different kinds of steel solid. Thermite weld- 
ing fully explained; also two colored tool tempering 
charts; chart A espial ns all annealing and harden- 
ing: Chart B explains both scientific and plain tem- 
pering tii a standard. All the above for $1.00. Val- 
uable samples free. W + M. Toy, Sidney P Ohio. 



BUSINESS CHANCES, 



FOR BALE — Eleven bund red and fifty acres pine 
timber, Double circular saw mill* twenty thou Hand 
M paelty; rabid feed, live rolls, gang edger, log turner 
and log haul, steel head blocks, shingle mill nml 
planer. Good buildings, all new and modern. Big 
Bargain. For particulars apply to X X Patterson* 
Etiglevlllo, Modoc Co. , California. 

FOR BALE— Complete first-class Steam Laundry 
hi growing town of 3*000 population. Wood plen- 
tiful; water gootl; prices cheap. Proprietor going 
Into another business. Particulars given on applicn* 
lion to N 48 i f Popular Mechanics, 



FOB SALR— Best equipped machine shop In Cali- 
fornia. doing line business, fi h F p. gasoline engine, 
and good stock of all necessary tools. Address, Gea 
E. Heuiou, Mountain View, California, 



BIAM0-CARB6 EMERY WHEEL DRESSER; 
better than black diamond. Booklet and testlintn 
nieis free. Stephan Bros., Urbans, Ohio. 



FOR SALE— A wdl equlped machine shop in 
southern Michigan, doing a good business Price. 
¥3 P Q(Hk Splendid opportunity for a good baaSiieu 
mechanic. Address No, 0S7 r care Popular Mechanic?, 



IF YOU wish to help the company you are work- 
fug for, get our booklet ami testimonies on Diainc- 
Cftrho Emery Wheel Dresser. Stephan Brow,, 
Urbaria, Ohio. 



Sjn Thousand acres of fine timber land in Idaho 
(deeded! for Nile cheap If taken soon. Address W» 
X Homey, Nczperce, Idaho, 



FUR SALE 



MAKE AN emery wheel any shape you wish with 
a Dlamo-Carbo Emery Wheel Dresner. Send for 
booklet and test I monies. Step turn Bros., Urbaua, G. 



FOR SALE— On a 3 lots e power gasoltne engine In 
good condition* Address X -VI, Doll, 52a Fannin St* 
Shreveport. La. 

FOR SALE — TIEetIi grade marine and automobile 
guollfie engines, all s1m*i. State your want. Lowest 
jTlM-s. Jlnule Jt Co., S$Q East Rt., Holyoke, Mass. 

FOR SALE— A two- light d, c. dynamo, or % h. p T 
motor. 110 yr'lte, equipped with four slip rings giv- 
ing 8 o -volt Nlugle^phuse and 70 three -phase, 

n. c.. cum nt a either ns a rotary converter or self' 
exciting generator A tine experimental machine* 
Speed 4000; price ?18 + Adilreag A. B, p care Popular 
Mechanics. 

GET A Desmond Injector if you wish to be sure 
of your water supply. Write for booklet. DciUElniLti' 
Stephan Mfg, Co., Urbana. Ohio. 

FOR BALE OR TRADE — 10 h r p. steam engine 
in gwil condition, one boiler feed pump. Will trade 
for a er d^ht h. p, gan or gasoil ne engine, M. 
A. 1 1 > :i i r, l-larMn. \iu\, iL 

h’l Hi SAIJ-I— One El i3-^ IS-ltu lathe, 8 ft. bed, 
one Ilendey friction shaper, IS -In. stroke, ^100; ono 
Fos mllllESK machine No, 2* with IS cutters, |100. 
All the alcove gmiranteed in perfect condition. R. C- 
if 1 1 1 y _\- Lm. 4 1.! Market irL La. 

FOR SALE— Foot power lathe, ^x2S, screw cut- 
tlucr, with all nxliircs, full set taps and dies, fi ^izea, 
] i to 1 hi TJ. S, S. thread. Thla outfit Is almost 
new. Write me fer parllrnlarB. George Neill* 4S1 
Van St. Barbertorip Ohio. 

FOR SALE OR EXCHANG L— l^.wf T plant of 
steam % u torn obi !e, boiler* engine, pumps, gaii^ea, 
bulks, burner regulator, etc. Will exchange for tno* 
1 -Try He not li k ^^ lhan 2 !]. p, Fer particulars ad- 
dress AT W + Cameron, Llnwood + N. Y. 



A PRACTICAL BOOK, -‘Dies and Diemaklng/* 
Postpaid f?i. J. L. Lucan* Bridgeport, Como. 



FOR SALE, — Chain drive, reading standard* mo- 
torcycle., with large maiureycle lamp, tool bag with 
trails* and eydometer, enameled Hclit bine; la a fir^t- 
elflflfi blll-cllaiber, ridden 350 ml lea. Price ¥125. J. 
Bi h ntell. S3 8 McLaren Avc,, St. Lonlpt, Alo. 



HELP WANTED, 



WANTED SALESMEN The Tropical Oil Com- 
pany, Cleveland, G-i will arrange on salaried basis 
with lubricailiig oil salesmen for territory not cov- 
ered; can nl*o uve on attractive Commission proposi- 
tion few good salesmen without previous experience 
in this liue, which I* easily learned. Communicate 
wi th up. 

WANTED — Every user of emery wheels to have 
our booklet on Bi&mo-Cnrbo Emery Wheel Dressers, 
a postal eatri will get it for you. Stephan Bros., 
Urbina, GhlOp 






Our new catalog of latest me- 
chanical and technical books. 

Write for a copy 



now re; 



It takes no money and very 
little effort to earn A FINE 
TYPEWRITER. This is cer- 
tainly the greatest offer we 
have ever made. Write at once 
for “How To Get It/* 



Popular Mechanics, 

JOURNAL BUILDING, CHICAGO 



THE WONDERFUL DESMOND Injector sboulfl 
be oo Pvery boiler Scud for booklet nr d testiblO' 
jiUib. D Q-H 1 1 a l~i ii fl - K t e ph a 11 Mfg. Cak, Urban a, ObIo H 

AGENTS WANTED for Farmers Stand bv F Eight 
took iu one. Fastest seller ever put on the mar- 
ket* Write for descriptive circular and agents terms 
to B. W. Tucker., Chickasba, Indian Territory. 

AGENTS TO SELL tuy Calipers and Levels; good 
pay. Erast G. Smith, Columbia, Fri. 

WANTED— GOOD Bb Cornet In exchange for 
half-size Violin and new six -keyed Kb Piccolo, with 
Germ fin silver head and tuning slide, Also want to 
buy good Bit Clarinet and Edison or Columbia Phon- 
ograph and records. CuhLl or exchflUjgi-. Write, en- 
closing Ritamp, to John A. Nelson, Craig, Neb. 



miscellaneous. 



THIS W ONDER OF THE AGE— Din mn-Carho 
Emery Wheel Dresser* booklet and te&timonhdu 
free. Stephan Bros,, IJrbana, Ohio. ■ 

BRAINS FOR SALE — Do you want a prospectus 
written find Illustrated for your Hew company or 
syndicate? Do yon want one that will command at- 
tention and sell shares? Do you need a catalogue 
or booklet that will not be thrown In the w aafe 
basket? If so write to Expert, care of Popular Ma 
chflnies. Journal bulltlln^ Chicago. 



WHEN YOU WANT anything and don't know 
where to get it, write popular Mechanics. 



.WANTED — s If you have anything in light metal 
manufacturing, job or experimental work, write me. 
Lowest prices. Schwabe & Soil 35 W. Washington 
8 L, Chicago* 



A PRACTICAL BOOK, "Dies and Di emu king/ 
Postpaid $1* J, L. Lucas. Bridgeport, Conn. 



TRUE OR SHAPE emery wheels In liny shape 
you wish with a Dlamo'Curbo Emery Wheel 
Dresser; booklet and testimonials free, Stephan 
Brm ri Urban** Ohio. 



Why not locate where Intelligent 
labor, raw material and demand 
for your product obtains. All these and more found on the BURLINGTON 
ROUTE. For information write to 



WA NTED. 



W. H. MAN S3, InduttHal Csmmlitio&er 
SOO Adimi Jtrut »•*-**- Chick^o 



FOR SALE— Civil Engineer! tig Scholars hip In tin? 
I uter na tlcu ui I Coi re k poi nl i ;i 1 1 ft St ■ ] u>o I Com p U L te set 

of books A BargaLn. NdS3, Popular Sfi i-h ;i til i-^_ 



DON'T FORGET to get Our pr ire on Our medical 
batter!^ thin month; all sizes am! prices. Get our 
price drat- Smith Electric Supply House, 207 and 
213 E. Van Boren £b, Chicago* UL 

STEEL, BRASS. Wood SlampsT Sc a letter; Seal*, 
Door Plutffl, FiOc; Embossing, Stationery Dies* $1.50; 
Presses* JJ.fD. Postal brings price circular, J, 
KlrJflp Enslaver, 135 W a MjilHhuti Si r# Chicago. Ill, 

FOR SALE— Meehan tea l Refrigeration Course, In- 
ternational Corresponds ee SchooU, |15. Address J, 
Lb R, care Popular M ee ha n les, 



WANTS MOTOR FOR WHEEL ClEAEIt.— Rnail- 

bag your Foptdor Mechanics for July and not seeing 
nothing that I really need I decided to write to 
you. I am In ft very unfortunate position, I have 
been living at this hospital for the last eight years 
at the expense of the good Sisters here* I have 
not been able to work to earn my living* as I have 
my two legs taken uf! close to the thigh and also 
one arm; m you ^ee what it position I am In. 

But I have saved up a little money ami I would 
[Ski: to get a small motor to put on my wheel chair, 
as I huve only a few more year* to live and I would 
like to enjoy life, 

If there any thing that you can do for me and 

know of anything I wish you would let me know. 
I don't want anything without paying for It, but 
1 can 1 ! afford to pay a big price. I remain, 

W* RUZJ 3 NBKL 

St. Joseph's Hospital, South Bend* Ind. 

#*♦ 

A new test to ascertain absolutely whether a 
being is dead or nut consists Jn Injecting u solution 
of iluoresdue deep bit a the tissues* If the blood 
still circulates, the hklu and mucous membranes will 
become very yellow and the eye* of au emerald 
Ehadc. If life remains the Injection does no harm 
and the coloring dlHfippearK but If extinct the col- 
oring does not appear at all. 



WILL MANUFACTURE and place on the market 
any machine or device. Machinery, eic. T to ho do- 
si gnorl tir developed will receive iny prompt and care- 
ful consideration, Let ua figure cm your work, Ed- 
ward TJudmiieller, AVlIlhimgon B hig-^ Cleveland, Q. 

FOR 3 A LE — Eu cyclopedia Applied Electricity, ftve 
vol u m es, new, ? 1 2 . B 0. Also B3 Ickensd erfer Type- 
writer In good condition, $12.. Edwin Trubc^ GnL 
vesten, Tex. 



SOMETHING NEW] — Ow Magic Engraving Fluid 
Ih used with a rubber stamp* Marks all tools and 
metal articles permanently. Beet seller on earth. 
Sample package and ngrut p s terms. 25 cents. Ad- 
dross Gc m Specialty Co. P BL Cloud, Minn. p. 

ANYONE WJ3HING TO $ELL ml^^lug numbers 
of Horaeleafl Age, 1905; Popular Mechanics* 190&; 
Power, 1903; Automobile, 1903; Motor World,, 1904; 
Motor Age* 1903* Mps? r C. F. MacDermot, Hotel 
Wentworrh. New Castle, N, IT. 



rieos# mention Popular Mechapicfl whan writing Advertisers. 




Hot Air Engine 

FOR RUNNING FANS, WINDOW DISPLAYS, 
MODEL MACHINERY, PEANUT ROASTERS, 

SEWING MACHINES, ETC. .-. .-. 



Runs with Gas, Alcohol or Gasoline 

These engines are practical in use and require no attention when running 
beyond an occasional drop of oil. The small size for running a fan or several 
revolving window displays uses only 3 cents worth of gas in 10 hours with gas 
at $1 per thousand feet. The engine is perfectly safe, cannot explode and is 
far superior to any other small power yet perfected. The No. 1 weighs 18 lbs., 
has a speed of 500 revolutions per minute, grooved fly wheel 6 )i in. diameter, 
and furnishes I -40th horsepower. 




ENGINE No. 2 

This engine has two cylinders, has twice the power of No. 1, and will run 
sewing machines and do other work of equal power. Burns gas only. Weight 
30 lbs., 500 revolutions, uses 6 cents worth of gas per day. When used on 
sewing machines a speed controller to start, stop and regulate speed of sewing 
machine is required. Controller $2 extra. Controller not needed for continuous 
work. 

Price of this Engine SIS or given with 35 subscribers to Popular Mechanics 



Journal Building 



POPULAR MECHANICS 



CHICAGO, ILL. 




DON’T SPECULATE^ 
TARE A CERTAINTY 

Would you b<* optfti for flti tuvostmrtit which will yield, with reasonable iiHSiimnce, 
from 50 to 100 per cent each year? 

An investment tlmt will enable your surplus ctirnhig# to work with you and shorten 
the load to wealth, Xot a get- rich ^1 nick scheme, lull a g£t-rfch*mire invent men I, that 
Is fitite us the seasons and Increase* as they roll by. 

Study it out for yourself: A rubber plantation in the finest rubber zone In the 

tropics: 200 to 250 trees per acre; two pounds of nddw and upwards tn the tree, worth now 
11.40 per pouiMb gold. Xn speculation in tluit. Rnblier is worth the money, and we 
have the rubber* 

Our rubber plantation consists of 6,000 acres: enough developed to insure it# sue* 
eess p making a certainty of an enterprise that is within the reach of any prudent work- 
ing man that trail save from $2,50 to $12.50 per month from his earnings. 

The contract protects yon in misfortune, sickness or death. 

Scud today for nur prospectus and further detailed information. 

MONTEZUMA AGENCY 



1107 Ashland Block, 



Chicago 




MAKE YOUR OWN LIGHT 



ium«nt for making yom 
gilt* A b ay can start it 
>«■ no attention ■ 



The most Perfect Small 
Engine Ever Built * 



*i-h. p, GhiwHtk-* Rujiiiw. -fi Liprht Gpeip- 
rator p ^ 0 0 feet Covered wire, feel Lamp 
Cord, 0 la- Candle Poorer Lamps. 6 Eipr-ketK, 
G RoSOttes. li Porrelnjn T uttfl, 1 1 Uorc-f?- 

Ia.in Knobs, 2 feet Cir. Lfnim, 1 Switch 
Fufce, S*>]d*sr ^nd Tjtpi.v Tbt Above coni- 
pltle and perfect nut Jit !-** offered aL a 
price so Jqw ymi can not afford to burn oil, 
$ond for descriptive circulars. 



STRONG DU HA I LI 
SIMFLf POWUm 



Mounted on solid word 
ba.se. All connections 
made and ready to run. 



JUNIOR ENGINE WORKS, 



907, 190 Washington Street 



Chicago 






TUI’S MACHINE 31 A HE 



Smalt Investment 



si t h 1 1 1 h wJtiis n-v j rjU -n, Ji tHiLi'lilm-s 

WfiEi | i I ( 3 o fn - r M ^ . M uk 51 : 'vh : in .<* i 'ft l p n 

I UH )my for l]ji-m^J VI!-. hi In linjptt.— ulfti r eHmE if 

i h ALL, LliOi'IT, L'vi-rvbNM] v prit nitiiisr , h 
Mm* a M i is -1C’ mi "IS t Mil* LAem- — H is VMmiiTi. 

ML \ and child rt j n [ky nrv r^nlnr flrlTHTti flt 
ll iik-alc 1 *. enmity fiUrHU i'ilL'h LyiiIh* 

pi? :^ 1 1 he i t’hji fil h 3 I kinds ur w h>ri'Yt , t j peapk 1 

ft l rktf? t«i bti f «>%n i *.L- 

jtbJe ^ A rr>T !rf) ihyjt 1 IlfcF., .Inline S’HhTP, s^f 

FT n ii it l I in I , M i i. . n; i v * 1 1 ■ ■ « ■■■.: id ■ j i if. I nfetf 
2". - 1 11 f'ir Bin: funrhiiiK MmiliiAit, 

fti 11 ^ If yflft 4i ny PHin sif rntFOL'y—?!^ 

nr tLtifrffl— In invY-t : n it mirv nM*Fi0y-Ti]nkr. L r, d.-n r t fail In 
write tO-ihiy f sr inf ];• IH I k j i ■ L JKii, 4s fc fcl Huff Is.* .'iJvLkt' 



M IJ^LS NOVELTY CO. 

I I to 23 $. Je fferscm St* t - CHICAGO, ILL 




A Complete ((Finding 

and Polish Eifjr Outfit 

TfidJ^t>tnnfitfln for homp *Pd siGDAftil 

fculYtw JitiUTn . -r time and maki- 

ullwt’mtitv nmt tuM^rj- ,-hine liks- hiw 
S h*r|H?HH i‘fluvd too^of ^very i in| I on . 

eh^am, Icnivivf, hatc-faH^. i i.\ WjJJ rnn ft 
hi: i ii 1 1 d,- uuj.ni), APwjflK tmiL-li i m- or Hthvr 
3 :p(kl naiiJ-h Jiiery* lit 
Hiut 1 this im'.rsir will ti Ml 4i 
f+'J’. WFlIJt. 

•• 1 1 *aii 1 1 -h, l.uar.i.h«-rs:, s-innNk^ 
ji. f lei-** c Hi'peBtets, 
pknmberfi find mevhufim 
iL r n[u>rn]I>' will IhuI th[« 

UUkl'hflie of i.llliUHilM' V4ktlH->. 

I Tice c-.. 1 1 n ■ Li. 1 1 1 - . mt-lHcltELk 
pfliwy w>i i -H . (ii]93f y 
f> ir fkiiw-r traiiNiii i^--ii^si ■, '*. 

blEffirLM flfid |aqfc|ljiblr|fif 
Wl-WfilH, ord eM.'k'i Of flifriftF amrl :-ti 1 Mil- 
lhhnaK «mu petti liffri ... LJ . r .£4.00 
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SIX USEFUL TOOLS IN ONE 

Wire Cutter Side Cutter 
Pipe Grip Reamer J 
Screw Driver f 

Flat Nose Plier f a ' 
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GUARANTEED 



Utica Drop Forge “& Tool Co 

:» h,?n(*n^(- Mn-i-t, uriCA, i 



. 





.iiujfh S* (hJ ■_[.■ LI. - ici.it- i 
f of 40 ^ryl M IxJrRI^Pl-** 

Tbr Rr-Xik> Sj*ME0 Itabirif 

mry jjjb -it -oe h^T'-’T-p- ilk J 



Jbfn'#o 

£;tl l> . 



ci ed, 1 1 -l E Icrm j ajtr c Kj«rc ip< J... V-iJ.r^T» p'rr 
eximLrtJnnotviij . 






Brooks System ,, | 

you cag^riT* a nail and cut out a piece 
of,' raateriaNrom a full-shed pattern— you 
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launch-in 
the building 
pleasure 
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